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[OFFICIAL NOTICE. ] 
June Meeting, Society of Gas Lighting. 
ae oe 
OFFICE OF THE SECRETARY, June 8, 1894. 
The June meeting of the Society will be held at the works of the New 
Haven Gas Light Company, New Haven, Conn., on Thursday, June 
14th. Frep. S. Benson, Secretary. 
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Committee on Nomination of Officers, American Gas Light 
Association. 
niall 
OFFICE OF THE SECRETARY, PROVIDENCE, R. I., May 25, 1894. 


I hereby give official notice that, at a meeting of the Council of this 
Association, held at Cleveland, O., May 15, 1894, there were appointed 
(as per the appended list) members of the Committee to Nominate Cffi- 
cers for the Association for the year beginning October 19, 1894, said 
Committee to report to the Association on October 17, 1894, at Washing- 
ton, D. C.: 

_F. H. Shelton (Chairman), Philadelphia, Pa.; M. S. Greenouch, 
Cleveland, O.; D. H. Geggie, Quebec, Canada; F’. 8. Richardson, North 
Adams, Mass.; G. T. Thompson, St. Louis, Mo. 

Respectfully, A. B. Suarer, JR., Secretary. 








{OrFictaL NOTICE. } 
Committee of Arrangements, American Gas Light Association. 
ec 
OFFICE OF THE SECRETARY, PROVIDENCE, R. I., May 25, 1894. 


I hereby give official notice that at a meeting of the Council of this 
Association, held at Cleveland, O., May 15, 1894, there were appointed 
(as per the appended list) members of the Committee on Arrangments 
for the 22d annual meeting of this Association, to be held at Washington, 
D. C., beginning on October 17, 1894 : 

C. B. Bailey (Chairman), Washington, D. C.; J. 8. McIlhenny, Wash- 
ington, D. C.; Wm. Henry White, New York City ; John MclIlhenny, 
Philadelphia, Pa.; T. J. Hayward, Baltamore, Md.; C. H. Dickey, Bal- 
timore,.Md.; Frederic Egner, Norfolk, Va.; A. B. Slater, Jr., Provi- 
dence, R.<I. Respectfully, A. B. Siater, JR., Secretary. 








BRIEFLY TOLD. 
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Tue CoaL TROUBLES.—One doesn’t mind greatly when history repeats 
itself, since the majority of those who have managed to live longer than 
one or two generations are up to the knowledge that unpleasant con- 
ditions seem to have the facility of repeating themselves with far greater 
frequency than do the conditions whichare pleasing ; or, might we say, 
profitable if not pleasing. One, however, does mind the recurrence of 
yearly—and very little history is made in a year on the average—dis- 
wurbing factors, and minds them all the more when the irritation or loss 
produced by their recurrence is great enough to prevent one from enjoy- 
ing the solace that springs from the accepted belief that familiarity 
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breeds contempt. In the past six years, three important strikes of the 
miners of American bituminous coal have gone into history—that is, two 
have so gone aud one is getting ready to go—and each of these interrup- 
tions in the regular supply of coal has interfered much with the makers 
of coal gas; nor has the miner profited a bit as the outcome of his 
struggle. Admitting, then, that the gas maker has not profited nor the 
miner gained, who has been the gainer, then? The only remaining one 
to be considered is the transporter, and it would require much assurance 
ou the part of anyone to claim that the transporter has been enriched. 
Where lies the difficulty? Who is responsible for the discontentment 
and chaos which reign? There is coal enough within easy handling 
range to supply the markets of the world, still we are confronted by the 
anomalous condition that steam coals from Cardiff, and gas coals from 
Canada, and even from Newcastle, are at the present time being received 
in New York and are being distributed by shippers over waterways that 
enable them to reach their customers, ‘who-are either fortunate or un- 
furtunate enough to have.time contracts with such-shippers.. Well, if 
steam raiser, gas maker, miner, transporter and shipperare all in a los- 
ing game just now, it seems that only one conclusion can be reached— 
which is that we have too many railways and too few navigable and de 
pendable waterways. To the disparity between the two roadways, we 
may also add that muca, very much, of the disorder and disagreement 
must be traced to broken commercial faith between the railroads, the 
managers of some of which prefer the shady plan of pledging themselves 
at a conference not to do that which, the conference over, they at once 
proceed todo. In time the difference between the promise at a confer- 
ence and the performance outside of it must come to the surface, with 
the result that all pledges are thrown to the winds and war begins. 
Then the railroad which has the least to lose grinds its men again, with 
the result that the already well-pinched toiler refuses to stand the grind, 
preferring to starve in idleness rather than to be crucified in work that 
returns to him a pittance not sufficient to furnish him food. The coal 
gas makers of the country, who are all willing and anxious to keep up 
the letter of their contracts with their coal factors, are about tired of 
their uncertainty in respect of coal supplies, and naturally will look for 
relief in the direction that seems the surest and most likely to last, and 


once out of the fold their reconversion might be a difficult matter. All 
that they need is coal, or to. know the price and certainty with which 
such commodity can be furnished them ; failing which knowledge they 
— — inly venture in other directions, where the chances are a trifle 
ess dubious. 





Mr. MoDonatp’s ‘‘ History oF THE Gas Mrter.”—The paper read 
by Mr. Willian McDonald, of Albany, N. Y., before the last meeting 
of the Western Gas Association, on the ‘‘ History of the Gas Meter ” (it 
is given in full in our current official report of the proceedings), is full 
of interest. In the first place, it is well put together, and its figures re- 
specting the times of the beginning, continuation or amalgamation of 
the different meter-making firms in this country, are authentic; and the 
story is told in easy and unconceited fashion. Apart, however, from its 
historical value, the paper has something in it of much greater interest 
to American gas makers, and that interest lies in the intimation that 
protection for American industry really was protection in so far as it 
might apply to the making of gas meters. As Mr. McDonald says, af- 
ter 1864, when the Government placed.a 40 per cent. ad valorem duty 
on meters made in foreign countries, the business of gas meter manu- 
facturing in this country began to prosper. The price of an ordinary 
8-light meter then was something like $10 ; but meanwhile the advance 
in the art of their making has been so pronounced that at the present 
time a 3-light meter sells for 50 per cent. less, and not only so, but the 
quality of the goods has been increased by 25 per cent. In other words, 
the meter of to-day sells at one-half the price it commanded 30 years 


ago, while the meter itself is one quarter better than it was then. And 
the proof that this is so is found in the fact that the English gas manu- 
facturer actually pays more for his meters—in good, hard cash—than 
does. his American contemporary; and that the meter of the latt: r outlasis 
the former, either in respect of accuracy or life. 





Ir looks that dollar gas is shortly to be a fixture in the cities of New 
York and Brooklyn, and that the rate will not be imposed by means of 
legislative enactment, but rather by the results which have followed the 
unfortunate cuts in prices in Brooklyn and in the annexed district of 
this city. One or two of the Brooklyn Companies, having made the 
trial, claim that there is more money in gas in their districts at $1 than 
there was at the $1.25 rate. We say ‘* unfortunate cuts” advisedly, for 
the average gas distributed in New York and Brooklyn during the past 
five yeas has undoubtedly been of higher candle power and of’ greater 
Sune 4 wom penile tae. + ape hey ——. ning 7 m 
wor 7 a ndle er - 
fer in the r-adjustment of rates. ee eee 





[OFFICIAL REPORT.—REVISED BY THE SECRETARY.—Continued from 
page 813 ] 
SEVENTEENTH ANNUAL MEETING, WESTERN GA 
ASSOCIATION. / 
<i eitiibadenes 
HELD AT CLEVELAND, OHIO, May 16, 17 AND 18, 1894. 


SEcoND Day—MoORNING SESSION. 


The President—The next paper will be that of Mr. William McDon- 
ald, of Albany, N. Y., on the 


HISTORY OF THE GAS METER. 


Gas, as we understand the term, has undoubtedly, to a greater or less 
extent, existed in all ages of the world. It is, however, just about 100 
years since its manufacture for useful purposes was first attempted. It 
has, I think, been true of all human progress that the discovery or in- 
vention of anything new has always produced a want for some other 
new thing. This is particularly true as regards the discovery that gas 
could be manufactured or utilized for commercial purposes. 

The history of the difficulties encountered by those who first attempt- 
ed its manufacture, how they struggled with the generating, the hold- 
ing, the purifying and the conveying apparatus, are all of interest 
to the student of the history of gas. Itis not my purpose to take up 
your time with a recital of these difficulties, but proceed to the consider- 
ation of the topic I was instructed to write upon by the Executive Com- 
mittee of this Association, namely, ‘‘ The History of the Gas Meter.” 

That the gas meter has a history is because that when the gas maker 
had found means to distribute his gas he faced the necessity of having 
some means of knowing how much his consumer used. This was found 
to be a task surrounded by great difficulties, and it was about 23 years 
after gas was first manufactured before the first gas meter was invented. 
There is some little confusion in the records as to by whom and just 
when the first gas meter was produced. It seems, however, that this 
honor may be conceded to Mr. Clegg, in the year 1815, and it was a dry 
meter, composed of tin cases inclosing bladders, upon which were laid 
weights to give the pressure when the gas was excluded from these blad- 
ders, the currents of the gas being changed by means of mercury seals. 
Many difficulties were experienced in trying to make this meter work, 
and very many articles were used to take the place of the bladders, but 
we have no account that they were successful, or that the meter was 
ever made practical. 

The next attempt at a meter was the wet meter, which was first in- 
vented in 1816, but, like all new things, it was defective and did not 
work satisfactorily. It had some of the principles which still exist in 
the wet meter of to day, but was often improved, and in 1819 was sub- 
stantially changed and brought to more nearly resemble the present wet 
meter, and first became of real service. The history of this meter seems 
to be the history of 211 inventions ; first, a crude idea accomplishing the 
desired purpose to some extent, but very imperfect. In connection with 
the improvement of this meter we find the names of a number of peo- 
ple who have since become familiar to the student of early gas lighting, 
and whose works have come down to the present day, and some who 
are highly honored as the fathers of gas. In this connection I would 
mention Mr. Clegg, Mr. Malam and Mr. Crossley ; and I would also 
note here that to the writings of Mr. Clegg, Mr. King and Mr. Richards 
I am largely indebted for the facts of this early history. 

It is not my purpose in this paper to dwell upon the various improve- 
ments that were made in the early days of meter manufacturing, but 
rather to give you the main facts, so far as they can be ascertained, and, 
if possible, give you some thoughts that may be of practical value on 
the general subject of meters. 

Since about the year 1820,when the wet meter had been made in such 
form as to be of practical value, there have been very many improve- 
ments, most of them in the direction of securing a fixed water line, some 
for the protection of the consumer, others for the protection of the gas 
maker, but in all the history of. meters it is proved that the simpler the 
machine the better it answered its purpose, so that the original measuring 
wheel in its simplest form is now universally used by gas companies for 
measuring the amount of gas made. In the consumers’ meter there is 
added to this a simple float and valve, so that if the water from any 
cause becomes lower than its proper level the flow of gas is cut off. 
There is this to be said of the wet meter, that so long as the measuring 
drum and connecting gearing are in order and the water is at its proper 
level, it is under usual normal conditions an accurate machine. 

The first dry meter, after the attempt before mentioned, was patented 
in England, in 1820, by Mr. John Malam, and consisted of a tin case 
containing six pairs of diaphragms and a valve, which corresponds to 
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sone extent with what is now known as the rotary valve, but instead of 
being of the present form was a series of tubes revolving within each 
ther. This meter was never brought into practical use, and the gentle- 
nan who invented it met with the difficulties that had been encountered 
by all people who have tried to use rotary valves in connection with the 
working of a dry gas meter, that is, so much friction that it retarded the 
(low of the gas. 

No other attempt seems to have been made to produce a dry meter, 
until the year 1833, when a man named Bogardus invented one, and if 
some of our friends, who of later years have undertaken the invention 
of gas meters, would go back into the history of the efforts of Mr. Bo- 
gardus they would discover very many of the devices that have latterly 
been put upon the market as meters, and their efforts, like his, will soon 
prove to be of no practical value. 

The next attempt at a dry meter, or at least the next that seems 
worthy of mention, was the meter invented and patented by Mr. De 
fries, which was the first dry gas meter that ever came into practical 
use, and was what is now known asthe three diaphragm, rotary valve, me- 
ter, and has been very largely in use from the time it was invented to 
the present day, with the exception that the slide valve is generally used 
instead of the rotary. 

What is known as the two diaphragm meter, and which is more 
largely used at present, in fact has almost universally succeeded all 
other consumers’ meters, is the one invented by Mr. Croll and Mr. 
Richards, and patented by them in 1844. This, like all other meters of 
the early days, had a rotary valve, which after a time was succeeded by 
the slide valve, and which is now, I believe, almost entirely used by all 
the best meter manufacturers. 

Although I cannot, and I am sure you will not, agree with the fol- 
lowing description as given by Mr. Clegg of this diaphragm, yet it is 
my firm belief that if properly made and of the right kind of material 
it is the best that has ever been used. Mr. Clegg says: ‘‘In this meter 
the measurer of the gas consists of a metal disc or piston, which alone 
in its passage to and fro displaces the gas and can only displace a quan- 
tity equal to the area of the disc multiplied by the distance traveled 
through ; such distance being controlled by metal arms in connection 
with the valves which, when once properly adjusted, cannot vary, so 
that the area distance being fixed, a like quantity of gas is discharged 
by each backward and forward motion of the disc. The leather is so 
arranged as to allow the disc free play in its motion, but takes no part 
in the displacement of the gas.” 

The principle in which this gentleman expresses so much confidence 
is undoubtedly correct, but many of us to our sorrow have found that 
his confidence was to some extent misplaced, as we well know, and as 
some of the papers lately presented to the gas conventions apparently 
prove. 

This, I think, gives you a very fair synopsis of the history of the me 
ter before its introduction into this country. I have had some difficulty 
in getting the dates necessary for this history, and may not in all vases 
have them exact, but they will be found to be approximately correct. I 
am indebted more or less to most of the other meter manufacturers for 
the information here presented, but principally to Mr. W. W. Good- 
win, of the Goodwin Meter Company, and Mr. W. N. Milsted, Presi- 
dent of the American Meter Company. 

Meters were first manufactured in this country by the New York and 
Manhattan Gas Companies, of New York City, and their manufacture 
was commenced in about the year 1834, and of course were all wet me- 
ters. Colton & Code commenced the manufacture of meters in Phila- 
delphia in the year 1834. Samuel Down, in the city of New York, in 
1841; Mr. Down having been previously employed by the New York 
Gas Company in the same branch of work, he being succeeded by the 
firm cf Down & Merrifield. Colton & Code were succeeded by Colton, 
Code & Co., they by Code, Hopper & Gratz, and they by Code & Hop- 
per. In 1863 this concern was merged with the firm of Down & Merri- 
field, constituting what is now known as the American Meter Com- 
pany. Harris Brothers commenced the manufacture of meters in 
Philadelphia in the year 1849, and out of that still existing concern 
have sprung at least eight others, four of which still survive, namely 
J. J. Griffin & Co., Helme & MclIlhenny, the Goodwin Meter Com- 
pany and the Keystone Meter Company. 

In the year 1855 the manufacture of meters was commenced in the 
city of Albany, N. Y., by D. & H. McDonald. They tried for a time 
‘o manufacture cast iron case wet meters as then used in Scotland, but soon 
‘ound this meter was not adapted to American use. In the year 1858 
was organized the firm of D. McDonald & Co., which still continues. 
At the time of the organization of this firm, the writer worked for them 
‘or $2 per week, and the present firm is composed of the writer and 





Mr. N. E. Sisson, who was at that time also one of the organizers ; this 
making the firm of D. McDonald & Co., the oldest in the country, having 
continued for 36 years without change of name. 

The manufacture of meters was commenced in the city of Baltimore, 
Md., as near as I can ascertain, some time between the years of 1863 
and 1866, by Dickey, Baker & Co., this firm being succeeded by the one 
of Dickey, Tansley & Co., and in 1867 by the present existing concern, 
the Maryland Meter and Manufacturing Company. I do not know just 
when tie manufacture of meters commenced in Boston, but I think 
about the year 1859, by the Tufts Brothers, which eoncern continued 
for many years, but finally, on the death of Nathaniel Tufts, divided 
into two concerns, known, I believe, as Nathaniel Tufts and the Tufts 
Brothers. These, { think, constitute all the older concerns who at 
present remain. 

During the period from 1848 until the present time, there have been 
quite a number of meter houses started which have proved unsuccess- 
ful. I will not take up your time with a rehearsal of their history, as 
in many ways they are similar, the failure coming principally from 
two causes, lack of knowledge of the business ; and, no doubt, some of 
the earlier ones from strong foreign competition. 

Prior to 1864 meters were admitted to this country free of duty, and 
the meter manufacturers here had very great difficulty in sustaining 
themselves against the English competitor; but after 1864, when 40 
per cent. ad valorem duty was placed upon them, the meter people be- 
gan to prosper. At this time 3 light meters were sold at about $10 each, 
the price being gradually reduced, until now the prevailing price is 
$5.25 net for a3 light meter, other sizes, of course, in proportion. I 
desire to call your attention to the fact that these prices are from 7 to 
10 per cent. lower than meters are being sold in England, and also 
from some careful investigation I have made of late, I am satisfied that 
meters made in this country will average a better quality than those 
made in foreign lands. 

There have been, during the period of which I have been speaking, 
many experiments tried in the way of improvements and changes in 
the mechanical construction of these goods, but it has been pretty thor- 
oughly settled that what is now known as the Glover 2 diaphragm me- 
ter, with slide valves and the present simple construction of gearing, 
has proved the most successful. 

This paper would not be comvlete without some mention of what is 
now known as the prepayment gas meter. This consists of an attach- 
ment placed upon the ordinary meter by which a certain coin can be 
placed in a slot and, from there passing into a receiver, the consumer 
can receive the amount of gas for which the coin pays. These meters 
have all been invented, so far as the writer knows, in England, and 
have been of quite a variety. Some of the meter manufacturers in this 
country have obtained rights to manufacture under English patents, 
and as the meter with this attachment seems to meet with considerable 
favor, there is a strong probability that they will be quite largely used 
in the years to come. 

The writer has made considerable effort to examine the construction 
of these various attachments, and believes that someare fairly guod and 
that some are entirely too complicated for the use designed. It is my 
opinion that in the near future some enterprising Yankee will invent a 
prepayment meter that will far exceed in usefulness and durability any 
that have yet been produced. 

It is too early to speak of any practical results from.the use of these 
meters, as none have been in use in this country until the present year, 
and these even are very few in number ; but that there is a field for the 
prepayment gas meter no person familiar with the workings of the gas 
besiness can doubt. It is estimated that there are between 40 and 50 


-thousand of these meters in use in England, and while this might seem 


to indicate a fairly general use, yet it is true that in many of the cities 
they have not even tried them, their use in any quantity being confined 
to a few of the larger cities, Liverpool probably being the most cun- 
spicuous example, where it is said there are between 10 and 12 thousand. 
The advantage claimed by the gas companies there is that each of these 
meters is an additional customer, as they do not try to put them in use 
with their old consumers. So far as I know, in all cases they charge a 
slightly increased price for the gas, and I believe the coin used is in 
all cases a penny. 

There are some things that will operate against the rapid introduction 
of these meters in this country : one is the large price it is necessary for 
the manufacturer to obtain for his goods, as according to the best infor- 
mation I can secure, the prices will have to beat least double those now 
charged for ordinary meters, namely, $10.50 for a 3 light meter. Owing 
to the complicated machinery, there is very considerable liability to get 
out of order, and while in some of these meters the arrangement for ad- 
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justing to changes of price is comparatively simple, yet, the frequent 
changing of the price would cause trouble, as each meter would have 
to be carefully adjusted to suit. 

There has been, in this country, some difficulty experienced on ac- 
count of the varying sizes of the coins, as you will all notice if you 
study the subject ; the nickel and the 25-cent piece vary quite consider- 
ably in size, depending upon the different issues. There is, however, 
one great benefit to be derived from the use of these meters, which I 
think will be appreciated, and that is with consumers of doubtful ability, 
or willingness to pay, it does away with deposits. 

I am fully aware that to many of you this has been a dry subject ; 
I have, however, done the best I could with the time and opportunities 
at my disposal. As before stated, itis my wish to add a few thoughts 
of a practical nature. 

In the issue of April 23d of the AMERICAN Gas LIGHT JOURNAL, was 
published a letter, which the JouRNa\, stated bore the signature of Mr. 
Wm. A, Aldrich. I have the pleasure of an acquaintance with Mr. 
Aldrich and am somewhat surprised that he should have gone into 
print with a letter of that.character. A casual reading of the letter by 
@ person unfamiliar with the meter business would give the impression 
that the man had said something, and whatever impressions might be 
gained would be of the wrong kind. He states that in his experience, 
that out of every 100 old meters tested under proper conditions, 66 per 
cent. were found fast. I have known of several instances where 100 
meters in use from one to three years have been tested without even 
one meter being found fast ; this is unusual, but still does occur, and 
there are so many conditions entering into the test of meters as they 
are tested when removed from use, that no person can say what the 
average might be. 

Again, Mr. Aldrich asks the question whether air or gas was used in 
the test, and then states that .033, the difference in specific gravity be- 
tween air and gas, should be added. Does he mean that this is the dif- 
ference between the gravity of coal gas and air, or the gravity of oil gas 
and air? Isimply call your attention to the piece for the purpose of 
showing that the man did not really appreciate what he was writing 
about. . 

In testing old meters, the use of gas instead of air, if it made any dif- 
ference, would show in favor of the gas company, for the reason that 
if there was any leak on the inside of the meter the gas, being of less 
gravity than the air, would therefore pass more rapidly through the 
leak, thus inaking the meter show slow. I contend, however, that under 
ordinary circumstances, the meter being tight on the inside, that a test 
at the same speed (not with the same outlet of course) would give very 
closely to the same result with either air or gas. I naturally speak 
from the meter manufacturers’ standpoint, and after 36 years of con- 
tinuous work in the meter business I find there are still many things to 
learn. 

I cannot close this paper without expressing the opinion that between 
the meter manufacturer of experience and proved honesty and the 
manager of the gas company there ought to be the most friendly rela- 
tions, There have been many improvements made in the details of 
meter manufacturing in the past 20 years, and very careful thought 
has been given to the subject, and it seems to me it would be wise for 
parties who are using meters, in case any question comes up regarding 
them, that they consult some one of experience, and that whatever 
matter comes into print on this subject should be the result of careful 
thought and long experience, 

I thank you for your kind attention and trust the + alight effort I have 
made may prove of some practical benefit. 


Discussion. 


The President—You have listened to a very interesting paper, and one 
from which we have gained a great deal of information. It will pass 
into our records as a valuable contribution to the history of gas meters. 
Does anyone wish to be heard on the subject ? 

Mr, Harbison—I was very greatly interested while listening to the 
reading of Mr. McDonald’s paper, but could not help feeling some de 
gree of disappointment when he came to the closing paragraph, because 
we all know Mr. McDonald’s taste in the fine arts. The gas manufac- 
turer and the meter manufacturer should be in perfect harmony and 
have confidence in each other ; but in my opinion it is of quite as much 
importance that the gas consumer and the gas meter should perfectly 
understand each other and have entire confidence in each other—partic- 
ularly the consumer in the meter. If one of us wa:ts to buy a car- 
riage he pays a good deal of attention to the way in which it is finished, 
The same is true with respect to a piece of furniture or a suit of clothes. 
Those who wear tall hats like to see an elegant shine on the hat, Why 





should not the gas meter look as well as any piece of furniture in a 
man’s house? It is very easy to have it so; and Mr. McDonald knows 
it well. He, as well as other meter manufacturers, has been practicing, 
for years 1n the finish of the meter, in improving the outside appear- 
ance. Years ago you would not see in a gas meter factory any meter 
that was not like the ‘‘imp” of the coal hole—black. If it has no sins 
to mourn for why should it be in perpetual mourning? It can be made, 
and is being made and finished by various manufacturers in such a way 
that it is an attraction. We have not bought a meter for certainly 15 
years, and I think 20 years, that has not been finished as a piece of 
household furniture, painted a light chocolate color, and nicely sten- 
cilled on the outside and face. When our men go through the street on 
the wagon with meters in it, or with a meter under their arms, the peo- 
ple look on and admire it. They believe that with such a meter there 
can be no trouble about its measurement ; that it will do its duty cor- 
rectly—and it does. It will not ruin any gas company to have the me- 
ters decorated in this way. It will nut cost you over two cents a year 
on the life of the meter to have this finish put on. Mr. Goodwin, the 
American Meter Company, Mr. McDonald, or any other first-class man- 
ufacturer, will be very glad to fill your orders at a cost of not over 25 
cents each for decorating meters, in addition to what you are now pay- 
ing ; and you will get more than your money back the first year in the 
increased confidence which such meters command. I know this from 
experience. Some years ago Trinity College erected new buildings in 
the city of Hartford, and as the meters were arranged to sit in the hall- 
ways, they wanted them to look well.. I ordered meters enough to sup- 
ply the buildings, so that every section might have a meter, and had 
them decorated. We could not geta black meter put into anybody’s 
house or basement after these had been seen, and we have not made the 
effort. When any of our meters, that were formerly black, need re- 
pairing, they are decorated when they come back from the factory. This 
has proved of very great value to us. Years ago I promised Mr. Mc- 
Donald, at his request, that I would say nothing about it, and you will 
bear me evidence brethren, that I have not. (Laughter.) I go on the 
principle that there are no secrets in the gas business—particularly be- 
tween gas managers ; and this ought not to be asecret. Itis uo viola- 
tion of confidence or breach of good faith to speak of it as I have done 
here and elsewhere ; and as Mr. McDonald has already condoned the 
offense I feel justified in alluding to it here. I think that is the only 
oniission he has made in his statement—that it does not call attention to 
the importance of decorating meters ; because it is of real practical 
value in the degree of confidence which it gives the consumer in his 
possession of a first-class article. It will not make so much difference 
about the internal arrangements of a meter ; we know that they are all 
right, and of course we believe what the meter says, and we expeet to 
be believed when we make statements; but I am sure that decorated me- 
ters will prove an advantage to every company that introduces them. 

Mr. McDonald—I want to say a word before this subject is passed. I 
have, as you know, given quite a number of dates in this paper, and I 
realize that some of them may be wrong. Therefore if those who are 
interested in having the dates exactly correct will let me know of any 
errors before the paper finally goes into.the archives, I will see that the 
corrections are made. 

Mr. Somerville—I am sorry there is not a little more debate upon this 
interesting paper. Mr. McDonald mentions a new subject that has come 
before the Association. I refer to the prepayment meter. I was in 
hopes we would have some debate upon this, to us, new idea. I would 
like to hear what the members have to say about this thing, whether 
they consider that prepayment meters would be good things for their 
districts, if they are intending to put them in, and what the prospects 
are. I have an idea that in some places prepayment meters would be an 
excellent thing. It seems a good thing to me that a man can purchase 
his gas as he purchases his oil; so that if he wants 25 cents worth of gas 
he puts 25 cents in the slot, and gets his gas. Surely this is a new idea, 
and I was in hopes we would hear something about it. I hope Mr. 
Chollar will tell us about this Yankee invention that Mr. McDonald 
hinted at. We were talking over the thing—I had an idea and he had 
an idea—and I would like Mr. Chollar to describe this invention of his. 
He says that it is unpatented ; but he is a philanthropist, as we all know, 
and I trust he will let us hear about it. 

Mr. Chollar—I spoke with Mr. Somerville and two or three other 
gentlemen yesterday about a little contrivance that we are attaching to 
one or two gas meters for the purpose of finding out something about 
unexplained gas bills. It is a little electrical attachment to the meter, 
connected with a recording apparatus—a clockwork arrangement, 
whereby every 5 feet of gas that is registered on the meter pricks a little 
hole in a paper—the paper being moyed by clockwork so.as to leave a 
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record not only of the amount of gas consumed, but also of just when 
it was consumed. It is intended to explain not only leakages, but to 
betray a lot of little secrets that the gas consumer does not know any- 
thing about. We have just completed a couple of the devices, but have 
not yet put them in practical operation. It has occurred to me that the 
same or a similar arrangement might be applied to the slot meter by 
means Of an electrical attachment, so that dropping a nickel in a slot 
upstairs would start the meter in the cellar. 


On motion of Mr. Odiorne a vote of thanks was tendered to Mr. Me- 
Donald for his interesting and valuable contribution to the history of 
gas meters. 


The President—The next paper is that by Mr. Irvin Butterworth, on 


STREET MAIN PRESSURE. 


The conditions constituting a proper distribution of gas in respect to 
street main pressure have long been well recognized and understood. 
They demand, simply and briefly, the maintenance, within reasonable 
limits of fluctuation, of a constant and moderate pressure, night and 
day, in the house pipes of every consumer. 

The means by which these conditions may be fulfilled are also well 
known. They consist of proper location of works with reference to ter- 
ritory supplied, large street mains, special ‘‘ feed” mains to low and re- 
mote districts, district holders, station and district governors, pressure 
regulators at consumers’ meters, governor burners, etc. There are no 
insurmountable mechanical or physical difficulties in the way of secur 
ing a proper distribution of gas under practically any conditions of lo. 
cation or topography. 

But, notwithstanding the end sought to be attained, and the means 
thereto, are so well understood, it is, I fear, nevertheless, unfortunately 
the fact that the distribution of gas in most cities is accomplished in a 
more or less crude and imperfect manner. Of course, absolute nicety 
and perfection of pressure conditions are unnecessary, even if they were 
possible, which they are not; but, as above stated, a moderate and 
practically uniform pressure, throughout all hours of the day and 
night, and in the entire city or district supplied, is not only desirable, 
but possible. Just whether any particular company is warranted, from 
economic considerations, in incurring the expense necessary to secure 
this result, or how much money they should expend in approximating 
it, is a matter depending, like so many others in our industry, upon 
local conditions. Each gas company should study its own distribution 
conditions thoroughly, take a broad view of the subject, and do what- 
ever is for its own best interests ‘‘in the long run,” remembering that 
they are not in business for one year or ten years, and that when their 
output shall have outgrown their distribution system they cannot re- 
move to another city. But it seems to me that the importance of the 
subject of street main pressure is not as well recognized as it should be. 
It appears to have been laid on the shelf. As far as I can find, no spe- 
cial treatment has been accorded it in the gas journals or gas association 
meetings for a great many years. It has occasionally been mentioned 
incidentally in connection with the subjeet of unaccounted for gas, but 
it seems to have been assumed that nothing further can be added, or 
needs to be added, to the present stock of knowledge concerning it. 
The result of this, in my opinion, is that its importance is apt to be for- 
gotten and the whole subject neglected, both in theory and in practice. 
It is to call attention to this danger and emphasize the importance of 
the subject, rather than to add anything new or valuable to what is 
aiready known thereon, that this paper has been written. 

It must be remembered that conditions respecting street main pressure 
have undergone some changes in recent years: (1). The increasing 
use of gas for fuel necessitates a higher pressure, especially in the day 
time, than formerly ; (2) the necessity for effecting all possible econo- 
mies in order to meet increasing competition and the demand for a 
lower selling price, has greatly increased during the past decade ; and 
(3) crudities and imperfections in distribution that were tolerated by 
consumers with equanimity in the early days of gas lighting and even 
comparatively recently, now irritate and fail to satisfy them, as they 
become more and more accustomed to the luxuries, comforts and me- 
chanical refinements and perfections of modern civilization. There- 
fore, it seems to me that we might profitably give a few moments’ spe- 
cial attention to this subject, as old as the gas business itself, in the 
light of these new developments. 

Bad conditions as to street main pressure injure a gas company in 
two ways: First, directly, without the knowledge of the consumers, 
by increasing the company’s actual leakage ; and, second, indirectly, 
by causing the consumers inconvenience and dissatisfaction, and 
thereby diminishing the use of gas. In my judgment the latter source 
of injury is much more important than the former. 





The fact that high street main pressure increases leakage needs neither 
mentioning nor demonstration ; it is well known and self evident. But 
it is the actual and not the percentage of leakage that is increased by 
high street main pressure. Experiment and calculation have shown 
that the escape of gas through an orifice, and therefore the amount of 
actual leakage, is in proportion to the square root of the pressure. Sup- 
pose now a gas company that sells 200,000,000 feet per year at $1.25 per 
thousand, and whose actual leakage is 20,000,000 feet per year, at an 
average street main pressure of fifteen-tenths, should, in order to sup- 
ply gas stoves satisfactorily, on account of small street mains, increase 
their average pressure to twenty tenths. Their actual leakage would 
increase in the ratio of 3.87: 4.47 (the square roots of 15 and 20 respect- 
ively), and the increase would amount to 3,101,000 feet annually. If 
their gas costs 60 cents in the holder, this increased leakage would 
mean a loss of $1,860 per year, or 6 per cent. interest on $31,000. In 
other words, if their consumption would not also be increased by the 
increased pressure they could better afford to invest $31,000 in larger 
mains than to increase their pressure this half inch. As their consump- 
tion would be increased, however, let us see how much the increase 
must be in order to wipe out this loss. Assuming that the cost of dis- 
tributing this extra gas sold is one-half its cost in the holder, the total 
cost per 1,000 feet sold would be 90 cents, leaving 35 cents net profit per 
1,000 feet. Dividing the annual increased loss through leakage, $1,860, 
by this profit per 1,000, gives 5,316,000 feet as the increased sales neces- 
sary to be obtained annually in order that the company might barely 
come out even in their experiment. Asa matter of fact, however, if the 
consumers would all leave their burner keys open as wide as they 
were before the pressure was increased, and make no change in their 
burners, I think I am correct in saying that the consumption, or sales, 
wuuld increase in exactly the same ratio as would the leakage ; for, not- 
withstanding the effect of the increased pressure upon the leakage is ex- 
erted throughout all hours of the 24, whereas, the consumption of gas 
would get the benefit of it during only the four hours, say, in which the 
great bulk of it occurs, yet, if the quantity passing the burners at }{ths 
pressure during a certain number of hours each day should aggregate a 
certain quantity for the year, then increasing the pressure to 7{ths and 
leaving all other conditions unchanged would certainly result in in- 
creasing the consumption in the ratio of the square roots of these two 
pressures, just as the leakage increased. In the supposed case the sales 
would increase 31,007,750 feet per year, or 10 feet for every 1 foot in- 
creased leakage ; and for every 60 cents that the company would lose 
through increased leakage it would make $3.50 (10x35 cents) through 
increased sales. This is under the supposition, as above stated, that con- 
sumers would not change their burners or the adjustment of their burner 
keys ; but, as a matter of fact, it is hardly possible that a gas company 
who are giving a majority of their consumers adequate service at an 
average street main pressure of }{ths could increase it to {ths without 
obliging a very large proportion of them to reduce the openings of sup- 
ply to their burners, so that, in those cases, no more gas would pass 
than formerly. It is safe, I think, to estimate that the sales would not 
increase more than 5 feet where the leakage would increase 1 foot, which 
would mean a gain of $1.75 for the loss of each 60 cents. But I assumed 
above that the expense of distributing this increased sales would be the 
same per 1,000 feet as that of the previous sales, which, however, would 
not be the case. There would bé no additional meters, meter readings, 
nor book accounts, and, in fact, no items of increased distribution cost 
whatever. Therefore, the cost of this extra gas sold should be figured 
the same as that in the holder, and hence the profit would be 65 cents 
per 1,000 feet, instead of 35 cents ; or for every 60 cents lost through 
leakage the company would gain $3.25 through increased sales, or a net 
gain of $2.65 for every 1,000 feet lost through the increased pressure. 
There would be 3,101,000 feet so lost, and multiplying this by $2.65 gives 
$8,217 as the net increase in the revenues of the company for the year, 
due to increasing their average street main pressure from }{ths to 7§ths, 
provided I have made no error of calculation or assumption, and over- 
looked no factor entering into the problem. 

This, is, of course, an extreme case, but it will serve as an illustration 
of how each gas manager may, for his own information and guidance, 
figure the problem for himself, based on his own conditions. He will 
be convinced, I think, that the immediate and direct effect of increase 
of pressure, up to a point where consumers would check the flow of gas 
through their burners, would be to augment the revenues of his com- 
pany. Beyond this point, of course, it would decrease them, since 
leakage would continue to increase while sales would remain stationary. 

I do not want to be misunderstood as believing that a gas company 
should carry the maximum pressure consistent with a satisfactory delivery 
of gas at the consumers’ burners; on the contrary, gas should be dis- 
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tributed at the lowest possible pressure compatible with good delivery. 
I have always assumed that gas companies carrying the highest street 
main pressures would have the largest percentage of unaccounted-for- 
gas, and conversely, that a sure way to help keep down your percentage 
of unaccounted for gas was to carry low pressures. This would be true 
if very high pressures were carried ; but from reports which I have re- 
ceived from 120 gas companies (to whom I now desire publicly to ex- 
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press my thanks), I am forced to the conclusion that, within the limits 
of pressures carried in modern practice, street main pressure does not 
bear any relation to unaccounted-for gas in terms of percentage of gas 
made, or if so, the effect of the pressure is neutralized and overcome by 
other influences. From reports sent me I have compiled the two tables 
given herewith. 

It will be seen that the street main pressures (at the works) of the 20 
companies having the lowest percentage of leakage average a little higher 
than those of the 20 companies having the highest percentage of leakage. 
As the pressures average about the same for both, however, it is evident 
that there is no apparent relation between percentage of unaccounted 
for gas and street main pressure, and that the difference in these per- 
centages must be accounted for by other circumstances. 

It will be noticed that the cities and output average much the largest 
in the case of the 20 companies having the lowest percentage of leakage. 
This doubtless accounts for a great deal of the difference. It 1s manifest 
that street main pressure bears a direct relation to the actual leakage per 
mile of main ; but since in ascertaining the above leakages per mile of 
main no account was taken of the size of the mainsin any instance, this 
gives the largest companies much the advantage in the above compari- 
son. If the mains had been reduced to a certain fixed size, say 3 inches, 
before making the calculation, the leakage per mile of main of the large 
companies would not be relatively sosmall. Again, it must be remem- 
bered that in large and compact cities, with consumers close together, 
the percentage of leakage should not be so high as in the smaller cities, 
with scattered consumers and a low ratio of output to main mileage. 

I admit the possibility, however, that it may not necessarily fullow 
that because the average pressure at the works is about the same in both 
the large and the small cities, the street main pressure throughout the 
cities themselves is therefore the same in both sets of cities. In fact, it 
is probable that the average street main pressure throughout the smaller 
cities is higher than in the larger cities ; but I doubt whether there is a 
material difference. 

I have also noted the different processes of manufacture, and ascer- 
tained that of the 20 companies having the highest percentage of leak- 
age, 13 of them make coal gas exclusively and only 1 water gas ex- 
clusively ; whereas, in the case of the 20 companies having the lowest 
percentage of leakage, only 7 make coal gas exclusively, while 5 manu- 
facture all water gas. This may or may not indicate that there is less 
condensation of water gas than of coal gas. The greater gravity of the 
former would hardly reduce its percentage of actual leakage. 

Of the 40 companies, 16 mentioned the material used by them for 
making joints. Eight of these 16 companies were ‘‘low leakage” and 
8 ‘‘high leakage.” Of the former, 4 use lead joints and 4 cement joints 
exclusively ; of the latter, 6 employ lead joints and 2 cement joints, 
exclusively, This may possibly mean a slight advantage in favor of 
cement joints. 

It is apparent, however, that the percentage of unaccounted-for gas is 
the net or aggregate result of very many influences and circumstances, 
and that street main pressure is not dominant among them. There are 
sO many conditions and factors entering into the question that it fur- 
nishes a most interesting and complex study in the relation between 
cause and effect. It is hard to say ‘‘ Lo here” or ‘‘ Lo there” in assign- 


000 | ing causes for leakage. For instance, in reports from 14 companies hav- 


ing a low leakage the following causes therefor were assigned the num- 
ber of times indicated : 

Frequent barring over mains for leaks 

Deeply laid mains 


Low street main pressure 
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Correct station meter 

Frequent testing of consumers’ meters 
Thorough condensation 
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Small mains (6 inches and under) wrought iron........ 1 
eas nose sno unin nendens oouseea 1 
Mains laid in soil full of water..................2.005- 1 
ee dee be nas Ke 4 dnes ones Ceawensaabeadons 1 
ING Sa ogee fin dah 6.0'sG00s oon ecewhakerasuuctuses 1 
Mains on each s'de of street.............ccc see eceeeess 1 


Total number of causes mentioned, 26. 


In reports from 14 companies having high leakage the following causes 
therefor were assigned the number of times indicated : 


Scattered consumers................... eee 6 
High pressure on account of gas stoves, etc..... ...... 5 
ES ihn tee Seas ouedens ccundbaakaunsaewee 5 
NE Gea dk Chain ds auld s «0.0 oo uuadiie pbuais ae «ie 4 
EE ickvnsenckcreeey ones seedemgnagiyeeesans 3 
i girsiaed wad sieenn sy eyntiedenimneanis 3 
ks cine pdinate. «ovegnecsnbbncedenen 2 
EN 2 Cals des cla deg sc'e was. padaivins ee ee 2 
EE ae ne ae 2 
High pressure to fill district holders.................... 2 
Concrete pavements, preventing detection of leaks..... 1 
iad aah cbhons ocsecmatedenbeuneseeon 1 
No district governors........ ........00- kia salenemass 1 
EE GOIOID S665 vec ccccccqusasevsescseucs 1 
The laying of street pavements...................2.05: 1 


Total number of causes mentioned, 15. 


It is noteworthy that in the reports frou the 14 ‘‘ high leakage ” com- 
panies, high street main pressure or small mains (which are synony- 
mous) are mentioned 12 times as a cause thereof ; while in the reports 
from the 14 ‘“‘low leakage” companies, low street main pressure and 
large mains (which are also synonymous) are mentioned 7 times as being 
entitled to the credit, in part at least. No other one cause is mentioned 
so often, showing that, after all, street main pressure is an important 
factor in the matter of unaccounted-for gas, notwithstanding one man- 
ager stoutly maintains that although he has had to increase his street 
main pressure considerably, on account of his gas stoves, yet he cannot 
observe any increase whatever in his leakage. Perhaps, though, he 
means his percentage of leakage. His actual leakage must needs have 
increased, For whatever may be said as to the former, there can be no 
question that there is a definite relation between actual leakage, in feet, 
and street main pressure. The actual quantity of.gas lost will, as before 
stated, increase or decrease as the square root of the pressure. It fol- 
lows, therefore, that everything else being equal, the companies carry-, 
ing the lowest pressure will suffer the least from actual leakage ; and 
that at any given pressure, the companies having the tightest mains and 
services will lose the least from this source. The incentive still remains 
with us, therefore, to make our mains large and tight. But I think the 
facts show that up to a point where the consumers will check the flow 
of gas through their burners (which point, it must be borne in mind, is 
very soon reached), an increased pressure in itself does not decrease the 
immediate revenues of the company, no matter what the condition and 
size of their street mains and services may be. 

It is, therefore, to the second branch of our subject—the indirect or 
reactive effect, upon the company’s business, of the pressures it maintains 
—that we must turn to determine what that pressure should be. I have 
already given my opinion that it should be the minimum pressure com- 
patible with a proper delivery at the consumers’ burners. What this 
pressure is, is a matter of opinion largely and of local conditions. Gas 
engineers in this country differ among themselves in their views upon 
what constitutes a proper pressure in the house pipes ; while all of them, 
I believe, favor higher pressure than do their European brethren. An 
English authority states that ‘‘the pressure most suitable for ordinary 
uses of lighting and heating is about ;‘,ths of an inch.” If this refers to 
pressure at the meter, it would be too low by about one-half, I think, to 
suit American conditions and opinions. 

Probably 14ths at the meter would be considered by the greatest num- 
ber to be a proper pressure. Assuming this to be the case, the effect of 
great variation, either up or down, from this pressure, is very injurious 
to the gascompany. I do not mean simply an irregular pressure, but a 
uniformly high or a uniformly low pressure as well. 

Probably no gas company is guilty of the shortsightedness of main- 
taining pressures lower than their consumers want or need, but in every 
city there are some low or remote points that are liable to be inadequately 
supplied. If so, the pressure at these points should be immediately re- 
inforeed. No concern can hope to retain their business who are unable 


merly, and if the gas pressure is insufficient they are driven to other 
means of lighting. 

But the tendency and temptation aretoward the other extreme of high 
pressure. This causes excessive gas bills, dissatisfied consumers, ‘‘blow- 
ing” gas burners, and in general an object lesson in gas lighting that 
greatly discredits its efficiency and economy. 

Varying and irregular pressures are not only the worst, but unfor- 
tunately the commonest of distribution evils. Flames that fiicker and 
are too small during the early hours of the evening and that ‘‘ blow ” at 
10 o’clock do the gas company and its business incalculable damage. I 
have heard of gas jets in a sitting room that had to be adjusted and re- 
adjusted at least four times during a single evening to take up variations 
in pressure. Under an increase of pressure from 1 to 2 inches, the flame 
from an ordinary lava tip increases nearly 50 per cent. in size, and on 
many a social occasion has the sudden cracking of a gas globe, due to 
increasing pressure as the evening advances, startled the guests, while 
the hostess, annoyed and mortified, apologizes, and the host, condemn- 
ing the gas and the gas company in terms more or less emphatic, rises 
and turns the gas key, all eyes watching him meanwhile, the conver- 
sation during the interruption doubtless turning upon the superiority of 
electric light, or the latest gas meter story is related. The guests may 
possibly never think of the occurrence again ; but it has left an indelible 
impression upon their minds nevertheless, and if I did not have com- 
plete confidence in the enduring vitality of gas lighting I would be 
tempted to say that the episode was ‘‘ another nail in its coffin.” 

The consumer notices and suffers the inconvenience and annoyance 
of insufficient, excessive or irregular pressure long before he complains 
to the company, and during all that time he is being unconsciously 
educated to regard gas lighting as a crude, imperfect and unscientific 
method of illumination. This education may be slow and slight, but it 
is enough to decide him against gas when a new light is offered him, 

Bad pressure conditions are to be avoided, not because they hurt the 
company, but because they hurt the consumer. It should be the am- 
bition of every gas manager to maintain a street main pressure so regu- 
lar, moderate and correct that his consumers should never know that 
there was any such thing as pressure. Like the healthy laborer who is 
never made to know that he has a stomach, so should gas consumers 
never have their attention called to the existence of pressure. 

The following chart is a comparison of good und bad pressure con- 
ditions. It is made up from actual pressure sheets obtained from two 
comparatively large gas companies, operating under practically the same 
conditions as to location of works with reference to territory supplied, 
business character of population, topographical conditions, etc. (See 
following page.) 

The dotted lines 1 B represent pressure in city No. 1, and the solid 
lines C D in city No. 2. The heavy lines show pressures at the outlets 
of the station governors, the light lines represent pressures taken sim- 
ultaneously in each case with those indicated by the heavy lines at points 
remote from the works and where the pressure was weakest at the time 
of maximum consumption. It will be seen that in city No. 1 a pressure 
of #3ths at the works was necessary to prevent the pressure from drop- 
ping below ,{,ths at a point remote therefrom, making a range of ¢{ths; 
while in city No. 2 only ?$ths pressure at the works was necessary to 
hold the lowest pressure at a remote point, at the time of maximum 
consumption, up to }jths, a range of only ;;ths. It should further be 
said that the pressures shown for city No. 1 were taken in April, while 
those of city No. 2 were taken in February, when, on account of larger 
consumption, the difference between maximum and minimum pressures 
would naturally be greater than in April. City No. 2 is therefore at 
some disadvantage in this comparison. ‘The pressure conditions in city 
No. 2 are, however, almost ideal. A consumer, in whatever part of the 
city he might be, would notice no fluctuation whatever in his lights, 
which would burn at their maximum efficiency at all times. Oa the 
other hand, in city No. 1 the pressure conditions are bad. A consumer 
near the works would have ‘‘ blowing” burners at the same moment 
when the suburban resident would himself be ‘‘ blowing” the company 
up for not putting on more pressure! The only difference in the con- 
ditions having a bearing on this comparison is that the gas mains in city 
No. 1 are small, while those in city No. 2 are large. I might say, inci- 
dentally, that in city No. 1 the unaccounted for gas is 11 per cent. of the 
make, while in city N& 2 it is only 5 per cent., showing, I think, that 
the mains in city No. 1 are not only too small but not very tight. 

As conditions affecting street main pressure are not alike in scarcely 
any two cities, no general or hard-and-fast rule can be laid down as to 
how proper pressures may be maintained. Each company must study 
its own conditions and necessities in this matter and apply the remedies 





to fill their orders. Consumers want more light now-a-days than for,! 


necessary in its own case. Pressures should be carefully taken, by 
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means of recording gauges throughout the distribution system, under 
the same volume of consumption, and a chart constructed showing lines 
of equal pressure throughout the city at the time of evening when the 
rate of consumption is greatest. This will disclose, in a very graphic 
manner, the weak points needing attention. Such a chart is illustrated 
above : 


This chart would indicate that the city hassmall and insufficient street 


mains and is built upon very uneven ground. The difficulties to be 
overcome would be greater than usual. If the street mains were ex- 
actly proportioned throughout to the consumption and the city were on 
level ground, an automatic street main pressure governor at the works 
would solve the problem to an absolute nicety. But in this case it is 
evident that such a governor, while just as indispensable as in any, 
could hardly maintain proper pressure conditions. It would be neces- 
sary to enlarge the mains, run special ‘‘ feeders ” to the low and remote 
districts, so that lower pressures could be carried at the works, and cross 
connect them into the lateral mains when the low or remote territory is 
reached ; district governors might be placed toadvantage on mains sup- 
plying the high points, and in extreme cases pressure regulators at the 
consumers’ meters or governor burners could be used. The use of dis- 
trict holders as a means of equalizing pressures is condemned by some 
engineers. 

A desideratum in the distribution of gas is a good automatic pressure 
governor that can be placed under the street on a line of lateral dis- 
tributing main leading from a special ‘‘feeder” containing gas at high 
pressure. Another desideratum is a cheap and efficient pressure regu- 
lator to place at consumers’ meters, those now on the market being ex- 
pensive and liable to derangement. And still another is a cheap and 
efficient governor burner, that will not clog with dirt and require at- 
tention. But with such means and appliances as are now available every 
city can be supplied with gas under proper pressures throughout and 
during all hours of the 24. Will it not repay every company to incur 
the expense necessary to do this ? 








N = High Ground 
L = Low™> 


Discussion. 


The President—The paper just read was most interesting indeed, and 
the subject is now before you for discussion. 

Mr. Thompson—I notice that, on page 15, Mr. Butterworth remarks, 
** The use of district holders as a means of equalizing pressures is con- 
demned by some engineers.” I would like to ask the reason for the 
condemnation. 

Mr. Butterworth—I am under the impression that the engineers who 
condemned the use of district holders did so because as the holders were 
connected with the mains of the distribution system they were obliged to 
maintain a high pressure ; and one man objected to having the holders 
scattered, claiming that the holders ought all to be near the works so as 
to be under the eye of the engineer. 

Mr. Russell—In connection with this question it has been suggested 
that engineers in laying gas mains attempt to connect their pipes up to 
existing sizes, and continue them on at the same size, notwithstanding 
they have an increased consumption on that line, and will have further 
to distribute, while other conditions remain practically the same. The 
excuse has been brought forward that anything of that sort requires a 
great deal of computation, and that the conditions are not favorable to 
their getting things just right. Mr. Cox has gotten up an apparatus 
which I have been asked to show to the Association. He has not been 
able himself to attend andexplain it. It is a very handy thing. Of 
course some corrections will have to be made, because there is noallow- 
ance made for difference in elevations. All its computations are very 
readily ascertained. I hays the instrument here. I think most of us 
are acquainted with it, as it was described in the last issue of the 
AmerIcAN Gas Licut JouRNAL.* While I do not make any point on 
the thing particularly, 1 thought some of you would probably like to 
have a look at it and be able to get over some of your troubles in tha‘ 
way. 

The President—If Mr. Russell will leave this instrument on the table 


*See JOURNAL, May 14, 1894, page 690. 
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each one who desires to look at it will have an opportunity to examine dairies for the separation of cream from milk. The tar is first warmed 
it after the adjournment. Has any gentleman anything further to offer (in warm weather this is not necessary) to a temperature of about 92° F., 
on this subject? If not we will pass to the next subject—after thanking and is then run into the machine through the tube V. The drum D is 





Mr. Butterworth on behalf of the Association for his valuable paper. 
LTo be concluded.) 








The Separation of Water from Tar. 
a ae 
[A paper read by Mr. Theodor Petersen, of Copenhagen, before the 
North of England Gas Managers’ Association. } 


It will be generally known that in tar, as ordinarily stored in tar 
wells, there is 16 per cent., and in some cases even more, contained 
water. This fact is, of course, well known to the tar distillers ; and, 
therefore, when making offers for tar, or when making contracts with 
gas works, they bear this in mind, and bid a lower price than they 
otherwise would if the tar were perfectly free from this water or am- 
moniacal liquor. 

The water has to be partially removed to make the tar of commercial 
value either to local consumers or to the large distillers. The old cum- 
brous method of gravitation will, if enough time be allowed, and if the 
green tar is agitated from time to time, take the water to the top; so 
that the tar can be drawn off from the bottom with less water than or- 
dinarily in it. But even under the most favorable conditions the con- 
tained water is rarely less than 7 or 8 per cent. When this green tar 
arrives at the distillers’ works it is placed in tanks and warmed, so as 
to diminish the viscosity ; and then it is again agitated, and left for a 
short time. In this way the contained water is reduced to 34 per cent., 
but very rarely indeed is it less in quantity than this. 

By a mechanical process—the patent of Burmerster and Wain, of 
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Copenhagen—it is now possible, at very small cost, to reduce the water 
to less than 1 per cent., and this quantity is really chemically-bound 
moisture, impossible of elimination, except by distilling. Every vestige 
of mechanically bound water is removed almost instantaneously by this 
method, which has the additional advantage of being so simple that 
one’s only feeling is surprise that nobody has thought of trying it be- 
fore. It has now been in operation in Copenhagen and in Berlin for 
the past four years, with (I gather from inquiries) the most pre-em- 
inently satisfactory results ; and I take special pleasure in bringing the 
arrangement before your notice to-day. 

I need not go into great detail as to the mechanical construction of 
the machine. You will observe from the drawing that the operation is 
performed by a centrifugal machine exactly similar in principle to those 
which are employed in sugar factories, chemical works, and in steam 


revolving at a speed of 2,000 revolutions per minute; so the green tar 
impinging against the bottom ring, just in front of the opening of the 
| tube, 1s split up by reason of the difference in the specific gravities of 
_tar and ammoniacal liquor. The tar being the heavier is forced down- 
| wards and outwards, and takes up a vertical position nearest the periph- 
ery of thedrum. The ammoniacal liquor takes a vertical position in- 
| side of this, nearest the centre of the drum. By a very simple and yet 
| ingenious device, the tar and liquor are then drawn off through differ- 
/ent tubes A B. You will notice on the drawing a plate (C), near the 
top ofthedrum. This has an opening left nearly all round the periph- 

ery, and the tar forces its way through this and on to the top of the 
| plate, whence it is drawn off by the tube A, shown above the plate. 
| The ammoniacal liquor, at the same time, is drawn off by the fixed 
| tube B, shown below the plate. No suction pumps are required, the 
| tar and the liquor forcing themselves through the tubes by reason of 
| the great peripheral velocity. The screws shown on the drawing (and, 
| as you can also see, on the small model I have before me) are for regu- 
| lating the distance of the tar tube from the wall of thedrum. When 
| the drum has to be quite emptied before stopping, this tube is screwed 
outwards till it nearly touches the walls, and it thus empties the drum 
| down to the last drop. 

Very little mechanical skill is required, and an ordinary laborer will 
learn to work the machine perfectly in four days. Its construction is 
simple and strong, and not at all liable to get out of repair. The ex- 
perience in Copenhagen has been that, in four years, less than 1 per 
cent. (during the four years) has been spent in repairs. The mouths of 
the tubes wear out slowly, but as they are made to screw on and off, 
there is no difficulty, and no waste of time incurred in changing the 
points. 

The ‘‘ spun” tar is not only free from water, but also, in a way, puri- 
fied. All grit, dirt particles, and the heavy pitch adhere to the walls 
of the drum ; and the machine is therefore stopped three times a day to 
be cleaned out. This is effected quickly by means of specially-shaped 
scrapers, which clear the whole drum in less than half an hour. The 
pitch and refuse so obtained are placed on one side, until sufficient is 
collected, and then either mixed with small coke and burned under the 
gas works boilers, or else it is mixed with ashes and sold to make cheap 
paths. 

By extracting the water, the tar is, naturally, made much more valu- 
able for the distiller, for much time and expense are saved him in get- 
ting his tar down from about 8 to 3} per cent. of water ; also the differ- 
ence between the 34 and the 1 per cent. (which is the result obtained by 
this method). Although this difference does not sound much, it means 
a great deal, and a large saving to him in time and coal during the op- 
eration of distilling. You must also bear in mind that this machine 
does the whole operation—from 16 per cent. or more water down to 1 
per cent.—in one treatment. The tar is ready for the market at once. 
With the old fashioned method, it is on hand a long time, and has to be 
agitated and treated several times. This small machine oes in a few 
minutes what is not so thoroughly accomplished by the old method in 
months. 

Again, with the tar free from water, there are none of the sudden up- 
heavals that sometimes occur when a small pocket of water is suddenly 
converted into steam in the still, and forces its way through the mass of 
tar, and sometimes causes it to start boiling over. This danger is en- 


tirely got rid of by using only ‘“‘ spun” tar in the stills. 


In addition to this there is the other point I must consider, now that 
so many of us are using or contemplate using tar for carbonizing and 
burning purposes. With the tar absolutely free from water, the effects 
when carbonizing it are much more satisfactory ; and the fullest calori- 


process would prove, in my opinion, asaving. In the case of oil gas 
tar, which is now sometimes burned with as much as 19 per cent. of wa- 
ter in it, it most certainly would show a great saving. 

I mentioned a few minutes ago that the tar required warming during 
cold weather before passing into the machine. The apparatus for this 
purpose is very rough aud very cheap—consisting of a tank 6 feet long 
by 6 feet high by 3 feet wide, containing an iron coil, through which ex- 
haust or other available steam passes. The coil need only be built up 
roughly of iron tube, as it does not matter in the least if water con- 
denses and leaks into the tar, as the machine promptly takes it out 
again. 

These processes, as you are all aware, are sometimes very pretty theo- 
retically, but practically do not serve their purpose, as they cost more 





fic effects are obtained from the combustion. In this way, therefore, the © 
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than they save. This, however, is not the case, I think, you will find in 
this instance. I have before me a balance sheet comparing the cost of a 
day’s working (in connection with the tar) of the old system of gravita- 
tion and the new system of mechanical separation. The figures do not 
include any estimations, but are from actual working experience at the 
East Gas Works of Copenhagen ; and the balance sheet proves very 
conclusively that this system is commercially, as well as mechanically, 
a great improvement on the old. I notice in the first place that the 
power required is very small—viz., 4-brake horse power; and, according 
to the Copenhagen practice, the sulphate of ammonia obtained from the 
liquor saved more than pays for the cost of operating the machine, in- 
cluding high charges for interest, depreciation, and repairs. The figures 
given for labor would not, of course, apply for England, as their labor 
is cheaper than ours. But this does not affect the final result, as the 
labor is the same for the old and the new style. 

The Copenhagen practice is the same, practically, as the average 
English ; and this would naturally’ be the case, as they employ the same 
plant, the same methods, and they also import Newcastle coal for mak- 
ing their gas. They usually get about 10} gallons of tar per ton of coal 
carbonized ; and the sulphate of ammonia works out at about 22} lbs. 
per 30 gallons of liquor (or 224 lbs. of sulphate per ton of coal carbon- 
ized). The prices they obtain are, of course, slightly different ; but the 
proportion (when comparing with expenses) is again about the same. 
They obtain, on an average, 11 ‘‘ore” per lb. of sulphate (8 ore=2 
cents); and their expenses for extracting the sulphate from the liquor 
are 6 ore, exactly 1} cents per lb. The figures given in the balance 
sheet clearly show that if they only obtained their profit from the extra 
sulphate saved, and they sold their ‘‘spun” tar at the same price as 
green tar, they would only save about 75 cents per day, including all 
charges for working, interest, etc. As, however, they obtain a higher 
price for their ‘‘ spun” tar (the exact figure is 164 per cent. higher), they 
find that, on such a small amount as 2,800 gallons of green tar, they 
save $6.45, which, you will agree with me, is a very satisfactory result. 
Not only do the gas companies profit by it, but the distillers also save 
by using the ‘‘spun” tar. They cheerfully pay 16 per cent more for it; 
for they find that, even so, they save 12 per cent. when comparing it 
with the old quality of green tar. I have no data to substantiate this 
last figure ; but I am informed thai this is a fact. 

Since the foreign gas works have adopted this method, they have 
never found any difficulty in disposing of their tar. We all have ex- 
perienced, at various times, some difficulty in disposing of our tar at a 
remunerative figure; and so in former times did these fureign gas 
works. Now, however, the ‘‘spun” tar seems to sell “itself; and they 
readily obtain the higher price. In the summer they are not able to 
keep pace with the demand. Bees 

Well, gent‘emen, I think I have told you sufficient to make y u think 
this new system is well worth consideration and looking into. If,where 
the other conditions are so very similar as here and in Copenhagen, this 
process can show a saving— which, on the old principle of ‘‘a penny 
saved is a penny earned,” I may safely call money earned—of $6.45 
per 2,800 gallons, I think I may say that you will all agree with me that 
we can at tims learn something from our colleagues in foreign coun- 
tries. 








Oil Wells in Burmah and Siam. 
aching 

One result following upon the English occupation of Upper Burmuh 
is likely to be a development of the oil fields discovered centuries ago, 
but worked by the natives in the most primitive way, for already in sev- 
eral cases modern pumping plant has been applied with most satisfacto- 
ry results. Of this progress the superintendent of the Geological Sur 
vey of India, Mr. R. D. Oldham, lately gave a most hopeful report to 
an audience at the Imperial Institute. A long strip of country between 
Yenangyoung and Yenangyat has been surveyed on a scale of 16 inches 
to the mile, and demarcated into blocks of 1 mile square, which have 
been offered to exploiters. In this region oil has been worked for 
many years, but until 1887 operations were carried out with square 
shafts rudely lined with timber, in txe bottom of which the oil collected 
and was drawn up in earthen vessels by means of a rope passing over a 
rude wooden framework. Many deep borings, with steam pumps, are 
now at work; but there is room for further development in this respect. 
The actual oil-bearing territory is about 3} miles long by half a mile 
wide, and at either extremity are the Burmese villages of Twingon and 
Beme. There is another oil field at Yenangyat, 54 miles N.N.W. of Ye- 
nangyoung and on the right bank of the Irawaddy river. The produce 
as yet is small, but the oil is under sufficient pressure to allow it to flow 
naturally at the surface in a suitably arranged borehole. These two oil 





fields, both of which derive their oil from beds of the same age, and the 
occurrence of oil mixed with mud on the same horizon at Minbu and in 
some isolated localities to the north of Yenangyat, show that the oil 
spread over a very large area, in which it is almost certain that other 
fields will be found. Moreover, in this area the rocks are, to a great ex- 
tent, only moderately disturbed and thrown into well defined anticlina! 
and syuclinal folds, so that the oil fields are likely to yield considerab| 
supplies of petroleum. The total amount of kerosene manufactured in 
Burmah is about 2} million gallons, almost equal to the imports ; but it 
is hoped that this will be greatly increased, and that it will be shipped to 
Calcutta as cheaply as imported oil. At present the total quantity im. 
ported into India is over 58 million gallons, the value being 25 million 
rupees. Upper Assam is known to contain an extensive area of richly 
petroliferous rocks. As yet this area has only been tested at two points, 
both chosen solely on account of their nearness to an open line of rail 

way. The greater portion of the region is still too inaccessible for its 
exploitation to be commercially possible, but it will soon be skirted by 
the Chittagong-Assam Railway, now in course of construction, and 
when this is completed there is every prospect of the Assam oil, with the 
advantages of water carriage, being brought down to Calcutta at a price 
which will enable it to compete with the imported article. In Cachar 
and Arakan the prospects are much less bright ; in these regions only a 
moderate development of the industry can at present be looked for, while 
even this will have to wait till the development of more favored regions 
has introduced men and materials into the country, and converted a pi 

oneer into an established industry. 








The Generation of Steam by the Use of Blast Furnace Gases. 
Rls IS 

Mr. J. Weidman Murray, in a paper read before the Alabama Indus 
trial and Scientific Society, said : 

The utilization of blast furnace gases in the generation of steam has 
never received the attention and study at the hands of either the blast 
furnace engineer or the blast furnace manager that its importance would 
justify. 

The furnace that has an adequate amount of steam, even under nor- 
mal conditions,$ without resorting to firing, is the exception rather than 
the rule. 

There are many reasons for this condition of things, but there are 
several that have so frequently come to my notice that I deem them 
worthy of mention at this time. The first is the faulty method of intro- 
ducing the gases. The second is the improper combination of same. 

In many cases the gases are introduced through burners in each of 
the forward corners of the battery on the ground level. By this means 
the gases are allowed to trayel a distance of from 10 to 12 feet before 
they come in contact with the heating surface of the boiler, thereby caus- 
the loss of that much valuable surface. Then, too, locating the burners 
as described leaves an inadequate space for grate surface, which latter is 
indispensable, either when blowing in the furnace or at such times when 
the gases are thin. : 

The best results have been attained where the gases are introduced in- 
adequately under and close to the boiler, in a broad, thin flame, admit- 
ting the air for combustion around the nose of the burner, either by 
means of small registers or by making the slots in the fronts, where the 
burners are inserted, large enough to allow all the necessary air for 
combustion to pass in on all sides and mix with the gases at the nose of 
the burner. 

The quantity of gas can be regulated by means of a sliding damper 
where the burner is fixed, or the use of the Spearman-Kennedy gas 
burner, these latter having proven very satisfactory wherever tried. 

Several years since I was obliged to dismantle a worn out battery of 
boilers at the Alice Furnaces, consisting of two 46 inch diameter return 
flue boilers 34 feet long. Being short of steam much of the time I was 
extremely anxious to secure the greatest amount of generating surface 
that the limited space would admit. The available floor space for those 
boilers was fixed, as they had to be placed between two other batteries 
then in service. Their elevation, too, was limited, as we had to be gov 
erned by the position of a continuous breeching running along the en- 
tire length of the boiler plant, to which we were obliged to make con- 
nection for the conveying off of the waste gases. 

The idea struck me that in designing the new boilers it would be well 
to build them as large as circumstances would admit, in order to gain 
generating surface. Then, to still further increase the latter, to sus- 
pend a plain cylinder heater under each boiler. By this means we 
would utilize the major part of the heat thrown out from the super- 
heated wall (much of which was going to waste) as well as put to use 
what usually is a dead space under the boilers. 
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This battery, as built, consists of two 54 inch diameter return flues. 
Immediately under and connected to each of these boilers is a plain 
cylinder heater 36 inches diameter by 31 feet 2inches long. These 
heaters start 8 feet from the front end of the boilers thereby giving am- 
ple space for grate surface and bridge wall, which latter is run up high 
enough to prevent the incoming gases from striking direct against the 
‘orward heads of the heaters. These heaters pass through and beyond 
the rear walls of the battery a distance of 2} feet. From the under 
side of these at the extreme rear ends is suspended a 20 inch diameter 
mud drum. The heaters are hung so as to give them a fall of 6 inches 
from the forward end to the points to which the mud drum is suspended. 
The object of extending these heaters through the rear walls of the bat- 
tery was to secure a point for hanging the mud drum away from the 
heater where there would be no agitation, and at the lowest point in the 
heater, thereby forming a natural point of deposit for thesediment. In 
our experience with these boilers our hopes in this direction have been 
fully realized, all sediment collected in the boilers having deposited 
itself in the mud drum, and in that portion of the heater not subjected 
to the burning gases and at a point where its presence does no material 
harm. The mud drum is connected to the under side of the heaters by 
means of 10-inch diameter built legs. A 30-inch diameter steam drum 
lies across the top of the boilers, and is connected to the latter by means 
of 14 inch diameter built legs. These drums form perfect equalizers to 
both the steam and the water between the two boilers. 

The same settings, hangings, and about the same amount of brick 
were used in constructing this battery as that used in the dismantled 
battery. 

The double deck boilers gave us 1,660 square feet of generating sur- 
face, as against 1,040 square feet in the dismantled boilers,, or a gain of 

61 per cent. The supplementary heater affords us a gain of 59 per 
cent, over that we would have by simply using the 54-inch diameter re- 
turn flue boiler, without any additional cost to the plant other than the 
absolute cost of the heater with its connections, which is but 12 per 
cent. of the cost of the finished battery. 

Our experience with this, the first battery of this type of boiler, taught 
us that better results could be attained by introducing a jet of gas under 
the heaters in addition to the one under boilers. So when we found it 
necessary to still further increase the boiler capacity of the Alice Fur- 
naces by two additional double deck batteries of boilers, I designed a 
duplex gas burner. The upper burner is covered by the Spearman- 
Kennedy patents. The connection for the lower burner is made to the 
stationery base of the upper burner, leading the gas through a 9 x 9-inch 
cast pipe, located immediately under the grate bars, to a cast nozzle 
built in the bridge wall and measuring 243 inches at the nose. The 
air for combustion is admitted from either side of the battery through 
the superheated walls to a small chamber encircling the burner nozzle. 
This chamber is reduced, giving 1 inch of space on all sides of said noz 
zle, at which point the air mixes with the gases and causes combustion. 

Our experience, as well as that of some of our neighbors, has been 
very flattering, both with the duplex boilers and the duplex burners. 








Relative Advantages of Toothed and Smooth Core Armatures. 


— 

Mr. Alten D. Adams, of Worcester, Mass., says that the merits of dif- 
ferent methods of construction in the manufacture of dynamo electric 
machinery, as in other lines, must evidently be decided by their compar- 
ative costs, all else being equal. Although questions concerning the 
relative merits of toothed and smooth core armatures have long been 
discussed, very little seems to have been written to show whether actual 
saving in cost may be effected by one construction over the other, when 
employed to produce the same results. 

The practice of dynamo builders in this country and abroad, embodies 
both types, and the history of the art records many changes from each 
to the other. In view of the above, the inquiry, whether in the light of 
present facts any saving can be effected by the use of toothed core arm- 
alures, seems of interest, 

The limits of this paper do not permit consideration of this question in 
connection with all classes of electrical machinery, and its bearing on 
direet current constant pressure nechines only will be taken up. 

The principal disadvantages of toothed, compared with smooth core 
armatures, are greater first cost, large change of lead, excessive spark- 
ing, when used with too short air gaps, and the production of heat in 
pole pieces ; their advantages are, that inductors are positively driven, 
Large, slid inductors, protected from eddy currents, and that a reduc- 
pe may be made in the length and consequent magnetic resistance of 

he air ; 

Changeat lead may be fixed within an desired limits, and sparking 
abated by such proportions of air gap an teeth as give them sufficient 
magnetic resistance. 





Heat in pole pieces may be reduced by their lamination, by the use of 
very narrow teeth and slots, by forms of teeth that present a nearly con- 
tinuous surface of iron to the pole pieces, and stil] more, by the use of 
openings in core discs which do not cut through their outside surface, or 
a continuous magnetic sheath outside the teeth. 

For any given form of tooth the heating of pole pieces is less the 
longer the air gap. The mechanical strength of armature teeth, as usu- 
ally employed, is far in excess of that required to hold inductors in po- 
sition, even under conditions of short circuit, and driving pins inserted 
in the core, at proper intervals, are much cheaper aad take up less val- 
uable room on the armature circumference. Either teeth or substantial 
driving pins are, of course, preferable mechanically to the slender bits 
of hard fiber which have been much used, and frequently give way un- 
der the heavy strains to which large generators are sub ject. When 
large wires or copper rods are used as inductors, their protection from 
eddy currents is an important matter, but proper stranding of inductors 
reduces the eddy loss in them, when used on smooth cores, to a very 
small amount, and has the further important advantage that inductors 
may be bent iuto the proper shape at armature ends, and the joints, nec 
essary when rods are used, avoided. The chief possible advantage, 
then, to be gained by the use of toothed armatures, is through a reduc- 
tion in the length of the air gap, and the consequent reduction in the 
ampere turns required on field magnet, weight of copper, or energy in 
winding, and the length and weight of iron core. To make this advan- 
tage available, it must be practical to use air gaps shorter than are re- 
quired for insulation, winding and clearance. 

As is well understood, the armature winding of a dynamo or motor, 
in operation, has a magnetizing action which is measured in ampere 
turns for a bipolar machine, by one quarter the product of all the in- 
ductors of the armature, into the total armature current. The ampere 
turns on the armature evidently tend to set up a flow of magnetism, 
having a complete circuit through the armature core, twice across each 
air gap, and through the iron of pole pieces. 

About half the ampere turns furnished by the inductors under pole 
pieces, evidently act against the field ampere turns in each air gap at the 
polar tips, and the ratio between the armature and field ampere turns at 
this point, necessary to give sparkless reversal there, must determine 
whether the required magnetic resistance be greater or less than that of 
an air gap long enough for insulation, winding and clearance with a 
smooth core armature. 

As an armature coil in an operating dynamo or motor passes under 
the brush, the current flowing in it must stop, and one in the opposite 
direction be set up; and if this action is to be accomplished without 
sparking, a sufficient electromotive force must be provided in the coil 
while in direct contact with the brush. In the ordinary dynamo or 
motor, magnetism forced across the path of the coil, by the field ampere 
— expended in air gap, must provide this reversing electromotive 

orce. 


The data of a number of smooth core armature machines of different 
make, show ratios of field to armature ampere turns in air gap, of from 
about one and one-half to one, to two and one-half to one, and the 
writer’s experience is that a ratio of two to one will give sparkless oper- 
ation at full load, with brushes set just outside pole corners. 

It is a matter of common experience that the ratio between field and 
armature awpere turns in the air gap may be so reduced, even in ma- 
chines with smooth core armatures as to require excessive change of 
lead to secure even approximate freedom from sparking. 

If it be desired therefore to build machines having an expenditure of 
fleld ampere turns in the air gap not much greater than those of the 
armature, we need not resort to toothed cores. Take, for example, the 
case of a 260 ampere dynamo, with 120 inductors on its armature in one 
layer ; an air gap induction of 25,000 lines per square inch, and 80 per 
cent. of inductors under the pole pieces. An air gap of .45 inch between 
the armature and each pole piece will be sufficient for insulation, wind- 
ing and clearance, and the field ampere turns expended in each air gap 
will therefore be 3,500, while the armature ampere turns, active under 
each pole tip, will be 3,100. A considerable change of ‘ead and spark- 
ing can be readily predicted for this machine. Ia some types of small 
machines, the room required by insulation, winding and clearance, 
makes the air gap longer than necessary for sparkless operation, and in 
such machines the utility of teeth seems to depend on their cost com- 
pared with the saving to be effected by their use. 

As the ampere turns, furnished by the inductors under any pole piece, 
grow less in a machine of given capacity when the number of poles is 
increased, very short air gaps may be ased, if the number of poles is 
sufficiently large. As an increase in the number of poles usually makes 
a machine of given capacity more expensive, however, the question at 
once comes up, to what extent the number of poles may be increased 
without a greater expenditure than the saving of iron and copper to be 
effected. In large multipolar machines of four or six poles, such as are 
commonly used the length of air gap required for sparkless operation, 
is considerable, and those who have watched the development of these 
machines with toothed core armatures during the last four or five years, 
have seen the air gaps gradually widen until machines of this character 
are not hard to find in which the copper inductors between the teeth 
could be taken out, wound outside the teeth, and still leave room enough 
for good clearance. 

Additional mechanical security, of course, furnishes a considerable 
argument for the use of teeth in very large slow speed machines. A 
number of devices have been suggested from time to time, to enable 
toothed core armatures to be used with short air gaps, and the conse- 
quent saving in iron and copper effected. No machines with these de- 
vices, however, have yet stood the test of time and competition with 
those of ordinary type, and have yet to prove their ability to produce 
results, as at present attained at a less cost. The seeming opportunity to 
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save material by the use of toothed armatures is bay attractive, and we 
cannot but hope it may some day be practical ; in the light of present 
knowledge, however, there seems little to be gained by their use in me. 
dium and large bipolar machines. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
vesiniiialdisinar 
AT the annual meeting of the Consumers Gas Company, of Reading, 
Pe., the Directors chosen were: Henry Baumgardner, of Lancaster, 
Pa.; Edward C. Lee, Wayne MacVeagh and Samuel T. Bodine, of 
Philadelphia, and Richmond L. Jones, of Reading. 





A synpIcaTE of Eastern capitalists are anxious to secure control of 
the gas and electric lighting supply of Chicopee, Mass., and have made 
an offer for the same. The proprietors of the Chicopee gas works and 
the Chicopee Electric Light Company are also the owners of the local 
mills, operated under the name of the Dwight Manufacturing Company, 
and while they are willing to sell the electric lighting division of their 
combined enterprises, they are not at all anxious to dispose of the gas 
works division ; and so the matter stands. Under the circumstances, it 
does not seem likely the trade will go through, since the electric end of 
the property is not profitable, whereas the gaseous end is and has been 
@ source of revenue. 


THE 36th annual meeting of the shareholders in the Port Hope (Ont.) 
Gas Light Company was held on the 28th of May, President (Mr. John 
Smart) in the chair. The regular business was introduced by the read- 
ing of the following report from the Board of Directors respecting the 
operations of the Company for the year ended April 30th: ‘‘ Your Di- 
rectors with this, their 36th annual report, submit for your approval the 
statements of receipts and expenditure for the past year, duly audited, 
the result differs very little from that of 1893. Our sales are slightly 
less, but that is fully made up by the savings in outlay. Your Directors 
are therefore enabled to declare the same dividend as last year, of 44 per 
cent., which is far from a proper return on capital invested in any busi- 
ness venture, such as a gas company with its attendant risks. All our 
meters have been reinspected by the Government ; but the Company 
offers, on the request of any customer, to take his meter out at any time 
and have it reinspected, and, should it be declared fust, to rebate any 
overcharge and pay the inspector's fees. On the other hand, if it is found 
to be correct, then the complaining customer must pay the cost of in- 
spection. Under such a rule, no one with any degree of business fair- 
ness can reasonably dispute his gas bill, which, as to his consumption 
and the measure of same is entirely within his own control, just as that 
of his butcher, grocer or coal merchant. As our gas bills are payable 
within 30 days, to secure the cash payment rebate, it would be a good 
saving of time, to both the Gas Company and the customer, if the latter, 
on the receipt of his bill, would enclose or send to the Secretary his 
check for the amount of the same, dated when it would fall due. If 
this rule were strictly followed, the rebate would be secured and the 
liability to overstep the cash payment limit be avoided. We are natur- 
ally very anxious to increase our sales of gas. In order to promote this 
the Company offers to supply gas stoves and fixtures at wholesale cost 
and freight, on a cash order. Stoves for cooking with gas are now sold 
at greatly reduced prices. Summer cooking can be done. with them— 
with comfort, cleanliness, saving of fuel and ash carrying—at about the 
same cost as with coal and wood. A match starts the fire, producing a 
heat that is instantaneous and controllable, which is not the case with 
any other fuel.” In moving the adoption of the report, President Smart 
said : ‘* All things considered, our past year’s business has been fairly 
satisfactory, and better than we looked for six months ago. Some of 
our customers have found fault with the bills charged against them, and 
this fault-tinding has mainly proceeded from those who reside in the 
high level sections of our town. Port Hope holds within it both hill 
and dale, and naturally, and beyond our control, this means varying 
pressure in our mains, for the Company regulates its pressure by the 
needs of its Walton street customers, who are located at a low level, 
which necessitates an excessive pressure in the upper districts. The con- 
sumers, however, have the remedy in their own hands, since they may, 
by regulating the flow at the meter, do away with all waste occasioned 
by necessarily excessive pressure. Consumers also might with advan- 
tage to themselves watch with some degree of closeness the use of gas 
in their houses and stores, extinguishing lights when their aid is not re 
quired. If due consideration were given to these things, and if the same 
care were exercised as is required to burn oil or coal with economy, we 
would have fewer stories told about self-acting meters and exorbitant 
gas bills. So far as the Gas Company can do, nothing will be left un- 
done to secure to its customers a full supply of good gas, At the meter, 








however, its responsibility ends, for that is the point of delivery. Natur 
ally, the officers of a gas company are, or ought to be, well informed 
regarding all matters relating to gas consumption, either used as ligfi! 
or for fuel for summer cooking. I can assure our patrons that such in- 
formation is at their service, and that it will be a pleasure iu this or in 
any other ‘vay to promote pleasant business relations between the Com 
pany and its consumers.” The report was accepted, with an added 
resolution by the shareholders expressing their confidence in the man- 
agement. The old Board of Directors were re elected, and they sub- 
sequently again named Mr. John Smart to the posts of President and 
Managing Director. 





Mr. B. E. Letana, formerly General Manager of the Jackson (Cal.) 
Gas Light Company, has purchased a controlling interest in the same. 





AT the annual meeting of the Mount Pleasant (Pa.) Gas Company the 
following result was reached: Directors, F. M. Husband, J. L. Ruth, 
J. Wade Shupe, John Husband, Thos. Seaton, C. E. Mullin and O. P. 
Shupe ; President, F. M. Husband ; Secretary, J. L. Ruth ; Treasurer, 
J. Wade Shupe. 


THE Lowell (Mass.) Gas Light Company has arranged to extend its 
pipes through the main streets of the adjoining suburb known as Navy 
Yard Village. 


A CORRESPONDENT, writing from Liberty, Ind., under date of May 
29th, says: ‘* You can find something of interest, though not of much 
value to your readers, by investigating the Pennock Electric Company, 
of 21 Hamilton street, Boston, Mass., the proprietors of which claim to 
be able to compete with gas at 5 cents per 1,000 cubic feet. In fact, by 
their method they claim they can maintain 1,000 incandescent 16 candle 
power lamps at a less cost than 100 lamps of the same candle power can 
be maintained by the ‘ordinary dynamo system.’ Another claim is that 
a 108 light plant can be put in, equipped completely, for $1,000, which 
plant can be increased to keep up 1,000 lamps at a cost not to exceed an 
additional $100. ‘Manager’ Pennock asserts that he has sold the righ's 
for the State of Michigan, to F. B. Richmond, of Detroit, who paid 
therefor $500 in casb, and agrees to pay $500 more on October Ist, when 
the first Wolverine plant is to be finished. Pennock starts one of his 
circulars with the musical strain, ‘ Listen to the dickey birds.’ ” 











Mr. T. C. Leaaert, formerly Secretary of the lowa Investment Com- 
pany, of Sioux City, Ia., has been appointed receiver of the Le Mars 
([a.) Gas Light Company, and he is now in full control of the property. 
Many radical changes will be made in physical conuition of the plant, 
and it is also proposed to take some trouble with the consumers; that is, 
to pay some attention to their reasonable demands. 





TE Louisville (Ky.) Times, of May 31st, has the following to say : 
‘The sale of gas stock, which was held to day at noon in the Exchange 
Hall of the Board of Trade, was the cause of the assemblage of a large 
number of prominent merchants, bankers and business men. There 
were over 200 in the room. At12 o'clock, President George W. Morris 
called the meeting to order and read the terms of sale, which were as 
follows: The sale is to be made as of the date of January 1, 1894, with 
interest added, on the par value of each share sold at the rate of 6 per 
cent. from January 1, until payment in full is made. All cash pay- 
ments on account of purchases will be credited at the same rate of in- 
terest, except on the payment of June 1st, of $2.50 per share for accrued 
interest from January 1 to June 1, 1894. On this sum no interest will 
be allowed ; $20 per share on June | and $2 50 per share accrued inter- 
est for 5 months’ from January 1, 1894; $10 per share on July 10, upon 
which a cash dividend of $3 per share will be accredited ; $10 per share 
on August 1; $10 per share on September 1; $10 per share on October 
1; $10 per share on November 1; $30 per share on December 1, 1894, 
with premium on sale and all accrued interest to December 1, when 
certificate of stock will be issued. The Company issues negotiable re- 
ceipts, on account of purchases of stock, but those who so desired had 
the option of paying full for the amount of his purghase, with interest 
added from January 1, at the rate of 6 per cent., and to those the cer- 
tificates of stock were issued at once. A deposit of $5 per share was re- 
quired on each purchase. The sale of 6,000 shares was for the liquida- 
ting the floating debt recently incurred by the erection of the electric 
light plant at 14th and Magazine streets, and leaves but 4,000 shares 
which may be issued. The capital stock of the Company now is 
$3,600,000, and the limit is $4,000,000. The dividend on the stock was 
reduced recently at a meeting of the stockholders from 7 to 6 per cent 
About 10 minutes past 12 Auctioneer Meddis took the stand and began 
to sell, one share being offered, with the privilege of 500 shares. The 
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first share was started at par, and after slow bidding the first sale of 10 
shares was made at 1013 toC. L. Woodbury. The 6,000 shares were 
eventually disposed of at an average of 190%.” 





Mr. G. W. BENEDICT, of Liberty, Ind., writing under date of June 
2d, says: ‘*‘ According to my promise of some weeks ago, I write to in- 
form you of the result of Mr. Fulton’s efforts to find natural gas at 
Richmond, Ind., by means of his ‘ electrical contrivance,’ which was 
mentioned in the JOURNAL of some weeks ago. They bored 2,500 feet 
and passed through a small supply of ‘shale’ gas at 1,450 feet; but that 
was all. So the man with the ‘infallible electrical contrivance’ for 
finding oil or gas has again failed. This failure, Mr. Fulton claims, is 
simply an exception going to prove the rule.” 





THE public lighting of New Brunswick, N. J., was awarded on Mon- 
day last in accordance with the following resolution adopted by the 
Board of Aldermen : ‘‘That the contracts for the lighting of the city 
streets for the next two years be awarded to the Gas Light Company of 
the city of New Brunswick, and the New York and New Jersey Globe 
Gas Light Company, as per their bids made out and presented May 25, 
to wit: To the New Brunswick Gas Company at $13.62 per lamp per 
year, less 5 per cent., for 227 nights lighting, making the net price $12.94 
per lamp; to the New York and New Jersey Globe Gas Light Company 
at 6} cents per lamp per night, said company to erect all lamps and 
poles at its own expense ; and that the mayor and clerk be authorized 
aod directed to execute such contracts on the part of the city.’ 





THIS action seems to mean that the authorities of New Brunswick 
have tried incandescent electric lamps for street illumination and have 
found them wanting ; for the city has been lighted by means of 16 can- 
dle power incandescent electrics for some time back. According to the 
resolutions, as above given, we think it safe to say that New Bruns- 
wick’s change of heart is positive. 





Cox’s gas flow computer is having a good sale, and it must be admit- 
ted that it is a most useful device. The Superintendent of a prominent 
New Jersey Gas Company, in acknowledging the receipt of one of the 
computers, wrote to Mr. Cox as follows: ‘‘ Your gas flow computer is 
at hand, and I have found it to be a most convenient article. It de- 
serves the patronage of every gas company of any consequence.” 





THE Louisville, (Ky.) Gas Company has determined to again charge 
a meter rental, which practice is necessitated, according to Treasurer 
Lee, by the great number of meters, the monthly consumption of which 
is virtually nil. To use his own words: ‘‘The matter of charging rent 
for meters was referred to a committee, who, after a thorough investi- 
gation, and consultation with good legal talent, reperted in favor of 
the plan. Thestep is to be taken because of the great number of small 
gas bills; in fact, during the months of July and August no less than 
500 meters would fail to show any change in their indexes, yet such 
meters had to be inspected, and such customers required just as much 
attention as those who use large quantities of gas. The Company has 
been losing money on this branch of business for some time back, for 
though the quantity of gas sent out in the past six wonthsorso was less 
than that sent out for the corresponding period of 1893, the number of 
consumers is greater this year than last. The Company charged meter 
rents some years ago, and its present charter permits it to renew the 
practice.” We understand that the lowest charge for a meter will be 10 
cents per month, the highest charge to be 25 cents per moath. 





THE gas plant at Albion, N. Y., has changed hands, having been 
purchased by Mr. A. L. Tennessy, who also controls the works at Me 
dina, N. ¥Y¥. The works will be overhauled, and the selling rate has 
been reduced to $2 per 1,000 cubic feet for illuminating uses. The fuel 
rate is fixed at $1.50. If we mistake not, this is equal to a cut of 33} 
per cent. 





THE Boston Herald, of May 30th, says that ‘‘a voluminous petition 
asking for the appointment of Dr. William A. Rust as a member of the 
Massachusetts Gas and Electric Light Commission, has been received by 
Governor Greenhalge. There will be a vacancy in the Commission on 
‘uly 1st, owing to the expiration of the term of Colonel John G. 
Wheelright. Many friends of Colonel Wheelwright have asked for his 
reappointment, but no formal petition has been presented in his behalf. 
it is said there are a round dozen of applicants for the place.” 





ANOTHER proposed Gas Company for Washington, D. C., is to be 
found in a bill recently introduced in the House of Representatives, by 
Mr Livingston. The measure provides for the incorporation of the 





National Gas and Electric Light, Heat and Power Company, the in- 
corporators being given as Messrs. J. Wesley Bovee, F. P. B. Sands, 
Anthony Pollock, Chester A. Snow, Chas. G. Bryan, George W. Har- 
vey, John F’. Chamberlain, J. W. Childers, Davies Murdock, 8. 8. Mc- 
Kim and George B. Cowlam. The capital is put at $2,000,000, and it is 
stipulated that the Company shall furnish a gas not less than 24 candle 
power, charging therefor not to exceed 60 cents per 1,000 cubic feet on 
public account, and not to exceed 75 cents per 1,000 to ordinary con- 
sumers. 





THE proprietors of the Dunkirk and Fredonia (N.Y.) Street Railway 
Company have submitted a proposition to the Village Trustees offering 
to purchase the municipal electric lighting plant at an appraised value, 
the Railway Company agreeing to furnish the arc lights maintained for 
public lighting at the rate of $25 per annum each. The probability is 
that the proposition will be accepted, a consummation which will fur- 
nish another instance of the ability of private enterprise to outdo munici- 
pal methods of managing private commercial maiters. 





THE Bradford (Pa.) Electric Light and Power Company offer to main- 
tain 60 standard 2,000 candle power arc lights on public account at the 
rate of $85 each per annum ; if 80 arcs are ordered the price is to be 
$82.50 each ; if 100 arcs are agreed upon the price is to be $80 each. 





Mr. Dovuatas, of the Minneapolis Gas Light Company, whose pur- 
chase of the Eau Claire (Wis.) works was noted in the JoURNAL for last 
week, does not sever his connection with the Minneapolis Company un- 
til July 1st. 





City AtrorNEy Rascu, of Detroit, decided recently that the Detroit 
Gas Company, under the new ordinance, cannot require consumers to 
deposit a sum of money as a guarantee that gas bills will be paid. 





ACCORDING to the annual report of the Massachusetts Board of Gas 
and Electric Light Commissioners, the total sum paid by the Massachu- 
setts Gas Companies in taxes, for the past year, including State inspec- 
tion, after apportioning to electric account that part of the Companies’ 
taxes belonging to their electrical departments, was $282,244.39, an av- 
erage of 6.6 cents per 1,000 cubic feet of gas sold ; being an increase 
over the previous year in the total amount of $7,863.47, and a decrease 
of .2 cent per 1,000 cubic feet sold. 





AT the annual meeting of the stockholders of the Georgetown (D. C.) 
Gas Light Company the officers chosen were: Directors, H. C. Win- 
ship, William Leetch, C. W. Copley, William Orme, Thos. Kuowles, 
John Mahoney, Thos. Brown and M. J. Adler; President, H. C. Win- 
ship; Secretary, Thomas Knowles ; Superintendent, S. M. Middleton. 





Tue Directors chosen at the annual meeting of the Williamsburgh 
(N.Y.) Gas Light Company were : Henry Steers, James 8. Beams, Geo. 
P. Sheldon, William J. Logan, John T. Willets, W. H. H. Childs and 
John C. Orr. 





FRED. WEINGARTNER has been appointed foreman of the Doylestown 
(Pa.) gas works, vice George Shelmire, resigned. 





AT the annual meeting of the Pottstown (Pa.) Gas and Water Com- 
pany the following officers were chosen : Directors, M. S. Longaker, P. 
L. Egolf, J. B. Lessig, John W. Storb, Calvin Fegely ; President, Geo. 
B. Lessig ; Secretary and Treasurer, J. H. Maxwell. 





THE annual meeting of the stockholders of the Camden (N. J.) Gas 
Light Company, which was held on the 5th inst., resulted as follows : 
Directors, Benjamin F. Archer, Charles Watson, S. C. Cooper, John 
MclIlhenny and Richard F. Smith ; President, B. F. Archer ; Secretary 
and Treasurer, Charles Watson. 





THE municipal electric lighting plant in Allegheny City, Pa., is to be 
enlarged at a probable expenditure of $35,000, although when it was 
originally installed the pledge was made that it would equal the demands 
of the city for years to come. 





THE lectures on gas cookery at Fitchburg, Mass., by Mrs. M. L. Wade, 
of Boston, which were given under the direction of the local Gas Com- 
pany, were largely atteaded, and the result has been the receipt by the 
Gas Company of many orders for ranges. 





Tue Kendall gas making process is to be given a thorough trial at the 
new works at Laconia, N. H. 












































4 <p 














American Gas Light Journal. 


June 11, 1894. 








A. M. CALLENDER & CO., 
PROPRIETORS. 
————=>—_<—_—_ 

Eprror—Jos. R. Thomas, C.E. 
Asst. Eprror—T. J. Cunningham. 
Manacer—C, E. Sanderson. 








MONDAY, JUNE 11, 1894. 








The Market for Gas Securities. 


The market for city gas shares was dull and 
weak since time of last writing, the opening 
figures for Consolidated to-day (Friday) being 
134 bid, offered at 1343. Shares are likely to go 
lower, for the impression steadily gains ground 
that gas rates are soon to be put at the $1 mark 
in the two large cities, which figure is to be 
reached without legislative intervention. The 
New York and East River Company has can 
vassers out offering time contracts to consumers 
on the dollar basis, although it will be many a 
day before that concern will be in a position to 
sell gas on its own account. 

In Brooklyn the situation is unchanged, but 
the stiffening in values is still in evidence, which 
rather goes to show that something in the na 
ture of a compromise is in the cards. Mean- 
while, we repeat our remark that the shares 
seem to offer better opportunity for profit as a 
sale than as a purchase. The recent rapid rise 
in Consumers, of Jersey City, is explained on 
the ground that a dividend is to be declared. 
The return will not be less than 1 per cent. 
quarterly, with a chance that it will be fixed at 
1} per cent. Chicago gas is remarkably strong, 
having been traded in at noon at 76%. Balti- 
more Consolidated is offered at 64{, and Bay 
States is in some demand, at 15} to 154. 








Gas Stocks. 


Quotations by Geo. W. Close, Broke: and 
Dealer in Gas Stocks, 


16 Watt §Sr., New Yor Orry. 
JUNE 11. 
i oB eeneeeetentians Se seaeiee peaiindies otten 
site per or quotations are based on the par value of 
Capital. Par. Bid Asked 
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100 188 
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Fulton Municipal....... 
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100 
” Seide (6's) 
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58 
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100 
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Chicago Gas Company. 25,000,000 100 764 
Chicago Gas Light. & 
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Cincinnati G. & CO. Co.. 
Consumers Toronto.... 
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1,600,000 50 
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85 101 
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St. Louis, Mo.— 
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Position Wanted 


As Superintendent of Small Gas Works 
or Assistant in Large Works. 


Thoroughly understands the construction and operation of gas 

works. Has made regenerative benches a study for five years, 

as well as street mains and meter work. Best of references. 

992-4 “M. E.,” care this Journal. 
erences. teeta 


WANTED, | 


A Situation as Superintendent or 
Manager of Gas Works. 


Can furnish best of references. In 











struction of gas and water works. No preference as to location 
992-2 Address “* L. G. F.,”’ care this Journal. 








Engagement Desired. 


A Cas Engineer 


of 20 years’ experience in the manufacture of coal and water 
| gas, and in the building and general superintendence of works, 


desires an engagement. Satisfactory references can be given. 


Address ‘* ENGINEER,” 


981-if Care this Journal. 














Clayton Coal Tar Pumps 











FE. BEHREN D, 


SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 


BLOCKS, TILES, FIREBRICES, FIRE CEMENT, 
Stettin “Anchor” & ‘‘Eagle” Brand Portland Cement 
10 & 12 Old Slip, New York. 


MOSES G. WILDER, 


Mechanical Engineer, 


816-822 Cherry St., Phila., Pa. 











MANUFACTURER OF 





Gas 
Governors, 


| Governor 
Gas Burners, 


Gas Cocks 
| and Fittings, 


In addition to a full assortment of Volumetric Governors, etc., 
I am now making MERCURY PRESSURE GOov- 
ERNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WILDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
g.ven entire satisfaction. The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to se}l them at the price. I hope for large orders, as 
ee known, in consequence of the low price and good 
quality. 








‘Patent Lava Gas Tips. 


UNIFORMITY 
GUARANTEED. 


ALL SIZES 
AND SHAPES. 


D. M. STEWARD MFG. CO., 
CHATTANOOCA, TENN. 


| —_ 





















Not Ex- 
Write to 











CAS-FLOW® 
COMPUTER. 
< 
e 


Eopursghlravabdy 


wham COnmew TORR 




















Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 


yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 


2. When the required discharge and the length of pipe are given, the diameter corresponding to 


2 any pressure is at once seen. 
3. When the required discharge and the length of pipe are given, the pressure corresponding to 


any diameter is at once found. 


4. Any suitable combination of the different factors of any problem, under all possible condi- 


tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 


Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A. M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. Y. 
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NAPHTHA TANK CONSTRUCTION A SPECIALTY. 











Gas Companies intending to erect 


Tanks for Naphtha Storage 


ought to communicate with 


CHRISTOPHER CUNNINGHAM, 
Proprietor of the 


Novelty Steam Boiler Works. 








Best Material and Best Workmanship at Lowest Possible Rates. Refers by per- 
mission to the Boston Gas Light Company, the Worcester, Mass., 
Gas Company, and dozens of others. 


Greenpoint Avenue and Newtown Creek, - - - BROOKLYN, N. Y. 


ape GAS STOVES AND RANGES FOR 1894 


ex, = Seven Distinct Lines. 
ral Ninety-six Different Styles. 


Ranging in Price from $3.00 to $78.00. 


SEND FOR 1894 CATALOGUE OF GAS RANGES. 


WE HAVE ADDED AN ENTIRE NEW LINE OF CHEAP GAS RANGES FOR 4894, 


Also Five Lines with Side Broiler. 














- — ] New Designs and Improvements 
for 1894. The Largest and Most 
Complete Line Ever Manufactured 
under one name. 


THE SCHNEIDER & TRENKAMP CO. 


479-501 Case Ave., Cleveland, Ohio. 





Sole Manufacturers of Reliable Gas Ranges. 
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JEWEL GAS STOVES 


Are Unequa aled. 





E"or 18904. 


78 Styles, 


Listing from 75 Cents to $68.00. 


senda for Catalos. 


Reduction in List. 


GeOroG M. Clark & Compal, 


MAKERS, 


. a ae 149-161 Superior Street, Chicago. 


The HAZELTON BOILER "" The PORCUPINE BOILER 


Patented in America and Abroad. 














UPWARDS OF 


100,000 HORSE POWER 


of this Justly Celebrated Water-Tube Boiler in Successful Operation in all the Principal Industries, 


An Unparalleled | Record of many years for Economy, Durability, Safety and Efficiency. 


A Common-Sense High-Pressure Boiler made in a Superior Manner in Our Own Works. 
We Solicit for it the Critical Examination of the Mechanical Profession and the > Steam-Using Public. 


THE HIGHEST STANDARD nul EXCELLENCE. 






THREE REGISTERED 


THE HAZELTON BOILER. _ 





Standard Sizes, | Special 
50 H.P. Waste-Heat 
to | Boilers for Rolling 
500 H.P. and Other Mills. 








| THE PORCUPINE BOILER. | 


TRADE MARKS. 


All Genuine Boilers of this Type bear our + Three Registered Trade Marks. 
BEWARE OF IMITATIONS. 


Write for Illustrated Catalogue. Correspondence Solicited. 





This Company is prepared to Manufacture and Furnish Plants of Boilers of any desired capacity, and 
will forward proposals and other information on application. All imitations of the substantial features 
of this Boiler are infringements, and will be prosecuted to the full extent of the law. 





ESTABLISHED 1884. 
INCORPORATED 1888. JOHN P. KENNEDY & SONS. 


THE HAZELTON BOILER GO., .tiicnmcr. 716 E. 13th St., New York, U.S.A. 


The Original and Only Manufacturers of this Type of Boiler. Cable Address, “* PAILA,”’ New York. Long Distance Telephone, 1229-18th St., New York. 


W. T. KENNEDY, Vice President. 
J. B. REEVE, Secretary. 





FOUNDED BY | E. 8S. T. KENNEDY, President. 











This Boiler is producing unequaled results in the works of many of the principal Gas Co.’s of the U.S., and in similar plants in Foreign Countries. 
NOT CONNECTED WITH ANY OTHER CONCERN IN THE UNITED STATES. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. 












































BURR K. FIELD, Vice-President. 























FRANK L. WILCOX, Treasurer. 














GEO. H. SAGE, Secretary. 


®% BERLIN IRON BRIDGE CO. 
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The above illustration is taken direct from a photograph, and shows the construction. of au Iron Truss Roof designed and built by us for the 
Connecticut Electric Company, at Waterbury, Conn. The building is 51 feet in width by 251 feet in length, with brick walls 


and iron truss roof covered with corrugated iron. 


For an Electric Light Station, where the risk from fire is 


very great, this construction particular]y commends itself, as this risk is entirely eliminated. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








PATENTS 


de-M yrights 
registered. recut: five ‘years. are ex- 
We re pers, — patent 
not, free of charge. Gur tee ke 
se cite ek $0.8 pag o Be Book Free. 


88 at! eys at Law, 


BOOKS. 


DISTILLATION OF COAL TAR AN.- 
AMMONIACAL LIQUOR. 


By Gzores Lunes. Price $12.50. 


A TREATISE ON THE COMPARATIVE 
COMMEROIAL VALUES OF GAS 
COALS AND CANNELS. 


3y Davi A. Granam. 8vo., Cloth, Price $8. 


ers for these books may be sent to this office. 
A. M. CALLENDER & CU., 
82 Pine St, N.Y. Ory 


JOSEPH P. GILL, 


GAS ENGINEER, 
59 Liberty St, (Room 31), N. Y. City. 


‘Plans, Estimates and Specifications furnished 
| for new works, Coal or Water Gas, and 
for alterations and extensious. 








— _--_____] 


GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 


JOS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Gas Works, 
Either for New Works or Extensions to Old Plants. 














H. C. SLANEY, 
Gas Hngseineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 


DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIST. 


= | Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 


Laboratory, 127 Pear! (SO Beaver) St. N. Y¥. 











To Gas Companies. 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREE! 
MAIN PROVING APPARATUS. 


oOo. A. GEFRORADR, 
248 N. Sth 8t., Phila., Pa. 
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AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED i863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 


JUNE, 1894. 


























} Table No. 2. 

é | Table No. 1. NEW YORK 

= | FOLLOWING THE CITY. 

> | MOON. Att Nieut 

A LiguTing. 

F \& | Light basins saish.|| Light | Extin- 

| 4 | aight. | xting 1 aIBD" | guish. 
os 3 Ce P.M. | AM. 
Fri. | 1| 7.50 pm) 3.30 am)| 7.15 | 3.15 
Sat. | 2} 7.50 | 3.30 || 7.15] 3.15 
Sun. | 3) 7.50NM| 3.30 || 7.15 | 3.15 
Mon.| 4} 7.50 3.30 7.20-) 3.15 
Tue. | 5| 7.50 3.30 7.25 | 3.15 
Wed.| 6) 7.50 3.30 7.25 | 3.15 
Thu. | 7} 8.00 3.30 7.20 | 3.15 
Fri. 8/10.50 3.30 7.20 | 3.15 
Sat. 9/11.20 3.30 7.25 | 3.15 
Sun. |10/11.40 FQ) 3.30 7.25 | 3.15 
Mon. |11/12.00 | 3.30 7.25 | 3.15 
Tue. |12/12.30 am) 3.30 7.25 | 3.15 
Wed. /13/12.50 | 3.30 7.25 | 3.15 
Thu. |14| 1.20 | 3.30 7.29 | 3.15 
Fri. |15) 1.50 | 3.30 7.25 | 3.15 
Sat. |16;NoL. |NoL 7.25 | 3.15 
Sun. |17|/NoL No L 7.25 | 3.15 
Mon. |18|NoL. ru| No L 7.30 | 3.15 
Tue. 19| 8.00 pm|10.10 PM|) 7.30 | 3.15 
Wed. |/20| 8.00 10.50 7.30 | 3.15 
Thu, |21) 8.00 11.20 7.30 | 3.15 
Fri. (22) 8.00 11.50 7.30 | 3.15 
Sat. |23) 8.00 12.10 Am)! 7.30 | 3.15 
Sun. |24, 8.00 12.30 | 7.30 | 3.15 
Mon. |25; 8.00 12.50 7.900 | 3.15 
Tue. |26| 8.00 LQ) 1.10 7.30 | 3.15 
Wed. |27| 8.00 1.30 || 7.30 | 3.15 
Thu. |28} 8.00 2.00 || 7.30 | 3.15 
Fri. |29)| 8.00 2.40 | 7.30 | 3.15 
Sat. |30) 8.00 3.30 7.30 | 3.15 




















TOTAL HOURS LIGHTING 
DURING 1894. 





By Table No. 1, | By Table No, 2, 


Hrs.Min. Hirs.Min. 
January. ..244.10 | January. ..423.20 












































February...195.30 | February. . .355.25 


March...... 206.20 | March.... .355.35 
April...... 169.40 |. April.......298.50 
| Beer 162.10 | May....... 264.50 
June ..... 135.40 | June...... 234.25 
ee 146.30 | July...... 243.45 
August. ....162.20 | August .... 280.25 
September..174.10 | September. . 321.15 
October... ..211.20 | October... .374.30 
November. .221.00 | November. .401.40 


December. .245.30 





Total... . 2274.20 


December. .433.45 





Total. ..3987.45 
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ROOTS 
GAS EXHAUSTERS. 


IN POINTS OF 


SIMPLICITY, DURABILITY, EFFICIENCY, 
ECONOMY OF POWER, NEATNESS OF DESIGN, 
MECHANICAL CONSTRUCTION, 


THEY ARE 


UNEQUALED. 







































Inquiries Send 








Cheerfully for 





Answered. Catalogue. 








Rie sarees 


BYE=-PASS » GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Home Office, Connersville, Ind. Branch Office, 1405-10 Manhattan Bldg, Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA., PA. 




















Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 








a - 


Standard ‘‘ Double Superheater’”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distillates.” 


BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 














- PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS CONSTRUCTION CO. 


Fort Wayne, IND. 











Engineers & Builders. 


IMPROVED 
LOWE 


WATER GAS 
Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS, 


CENTER VALVES, 
operating 1 to 4 Boxes. 


COAL GAS BENCHES, 
Etc., Etc. 








W. H. PEARSON, J. T. WESTCOTT, Gen’! Mang’r & Treas. L. L. MERRIFIELD, Chief Engineer. 
(Formerly with The United Gas Improvement Co. (Formerly with the United Gas Improvement Co.) 


the ECONOMICAL GAS APPARATUS CONSTRUCTION COC 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Owners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
and Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best processes of Water Gas manufacture now in use, and an apparatus 
of novel construction, which-enables us to make a better and cheaper gas than can be produced by any other pro- 
cess. (Guarantees given as to 2 cre of fuel and oil used, make per diem, and candle power. We also make an 
apparatus which is especially designed for small Gas Companies. 


CORRESPONDENCE SOLICITED. Pians and Estimates Furnished upon Application. 


Goal Tar Genealogical Tree 


MR. T. VINER CLARE EH, of London, Hre., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, motinted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M: CALLENDER & CO., - - No. 32 Pine Street, New York. 
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NATIONAL GAS4s> WATER Go., 


218 La Salle St., Chicago, IfIil. 


HENRY 0. REW, President. N. A. MoCLARY, Secretary. IRWIN REW, Treasurer. B. E. MORRELL, Engineer. 


Builder and Operator ofr Gas Works. 
SOLE OWNER OF THE SOLE OWNER OF THE 


REW APPARATUS, MORRELL APPARATUS, 


FOR THE MANUFACTURE OF CARBURETED WATER CAS FOR THE MANUFACTURE O~ CARBURETED WATER CAS 

DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 

OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


| 
| 











Saves money, saves labor, and is the most efficient purifying material ever offered asa _ 
“TRON SPONGE.” “ * hed 


substitute for lime. We guarantee a large saving, both in cost of material and labor 





AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 

WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION. 

GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT iS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 365 Canal St, New York. 


WILBRAHAM GAS EXHAUSTERTRON MASS 








For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 


DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Full information, with references to many us rs, and prices 
delivered in any locality, furnished on application to 


|H.W. Douglas (*ez: 2422") Ann Arbor, Mich. 
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a ss ale cea % PERKINS rou co., 


F. SEAVERNS. 


228 & 229 Produce HE=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


tandard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas Coal, and th 


Old Kentucky Shale, for Enriching Parnes 


Cargo Shipments from 


New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more elivered at any required point in the United States or Canada. 








SCciEN TPIEIC BOOK Ss. 





K{NG’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NORTON H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THoMas Box. Sec- 
ond edition. $5. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 


THE MEASUREMENT OF LIGHT. By W. J. DIBDIN. $3. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE. by PRoF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by CoLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 


The above will be forwarded by 





THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R.| NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
HUMPHREYS. $1. MANAGERS, by THOS. NEWBIGGING. Fifth edition. $6. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
40 cents. 


| A TREATISE ON MASONRY CONSiRUCTION. BARKER. $5 


Fo ELECTRICITY. 
THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 
’ | THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec - 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- | tric Generation, Measurement, Storage, and Distribution, by 
NOLD. $2. } 
PHILIP ATKINSON. $1.50, 


THE DOMESTIC USE§ OF COAL GAS, AS. APPLIED TO yy EMENTARY ELECTRICITY, by Prov. F. JENKIN. 40cts 
¢ 


LIGHTING, by W. SuaG. $1.40. 
ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 


D ° n 
en ARC AND GLOW LAMPS, by J. MAIER. Illustrated. $3. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50, 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL | MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAN 


8vo., Cloth. $3. 





| ACCUMULATORS, by SIR D. SALOMONS. $1:20. 


DYN. “<0 BUILDING, by F. W. WALKER. 80 cents. 
THE AMERICAN GAS ENGINEER AND SUPERINTEND- | 


‘ | a y 
ENT’S HANDBOOK, by Wa. Moonry. $3. ELECT8°CAL TABLES AND FORMULA, byrL. CLARK 
R. DABINE. $5. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor ¥ 
Varzen: Vii @ecmeei $2. | ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 


| ForBES. Paper. 40 cents. 


ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50, 
ELECTRIC LIGHT PRECAUTIONS, by K. HEDGES. {lus 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY | trated. $1. 


ADAMS. $250, } 
DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 


FUEL AND ITS APPLICATIONS. $7.50. TALIER. $3. 


express, upon receipt of price. If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
reeeipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS8 COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrkK§:, E. 


MINES, = «=  Clarksburgh, Harrison Co., West Va. 
WHARVES, - = = Locust Point, Baltimore, Md. 
OFFICE, = = 44 South Street, Baltimore, Md. 
ROUSSEL & HICKS, BANGS & HORTON 


AGENTS, ; 
71 Broadway, N. Y. 


ENRICH YOUR GAS 


WITH OUR 


60 Congress St., Boston. 





"BEAR GREEK” CANNEL 


Containing 
14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 
ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


KELLER #DJUSTABLE 
COKE CRUSHER, 


ae Simple, Durable. Will 
rush any Size Desired. 











Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 

Correspondence So:icited. | 


GREENOUGEH’S 


“DIGEST OF GAS LAW” 


Price, $5.00. 


This is a valuable and important work, a cup) 
of which should be in ‘the possession of every ga: 
company in the country, whether large or small | 
As a book of reference it will be found invaluable | 
It is the only work of the kind which has eve | 
been published in this country, and is most com | 
plete. Handsomely bound. Orders may besent 


A. M. CALLENDER & CO.. 32 Pine St.. N.\ | 

















— Tae — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =-:Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office - 
209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EDMUND H. McCULLOUGH, Prest. CuHaAs. F. GODSHALL, Treas. H. C. ADAMs, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





rwrVoInNTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENACA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL COoO., 


OHIO CRUDE OIL, 


388 to 41 Degrees Gravity. 
Toledo, O., and Pittsburgh, Pa. 

















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAP'THA. 





Correspondence Solicited 


GAS OIL. 


26 Broadway, New York City. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. GAUTIER, Prest. Cuas. E. GAUTIER, Sec. & Treas. 
H_ .E. GREGORY, V.-Prest. Davip R. DaLy Gen’l Mang’r. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Officc, 88 Van Dyke St., Brooklyn, N.Y. 








LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.8., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 


coma 











CVRES BORGMER. 


23" ST, ABOVE PACE PHILALA.FACGS.A. 


Fire Brick 
AND 


-CLray RETORTS# 




















Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P. 0. Box 37°. 


Successor to WiIitLrIAM GARDNER &b SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 

















oe 


(ESTABLISHED 1856.) , 
WORKS, Perth Amboy, N. J. 
Clay Gas Ketorts, 
BENCH SETTINGS, 
GEROULD'S IMPROVED RETORT CEMENT. 
A vement of great value for patching retorts, pu’ on mouth- 
and copolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 
in cemracotsa, Dh Mf Beet a poma 

Cc. LL. GHROVULD & CO., 
ist St. & 3d Ave., Mount Vernon, N.Y. 


EXCELSIOR FIRE BRICK & CLAY 
OFFICE, 418 to 422 East 23d St., N. Y 
Fire Brick, Tiles, Etc. 

ting 
pieces, making up all bench-work joints, lining blast furnaces 
PRICE LIST. 
In Kegs less than 100 “* gh, Mis 
Western Agent, H. T. GEROULD, Centralia, Ils. 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 








THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Sup: 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim 
mey Tops. Drain and Sewer Pipe (from 
2 to 30 imches), Baker Oven Tiles 
13x123x23 and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele Agents the New England States. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac - 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating clso of the Gas Engine 
A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 


and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Scis. 
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FRED. BREDEL, 6.£., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





% Gas Apparatts, x 


Main Office, 118 Farwell Avenue, Milwaukee, Wis. - 








Special Trays for Iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest. Most Durable. Most Easily Repaired. 





ie) 


306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET 
Send for Civrculors 





BRISTOL’S 
RECORDING 





For Continuous Records of 


Street Gas Pressure. 





; Simple in Construction, 


Low in Price, 


Send for Circulars. 





Waterbury, Conn. 


Received Medal at World’s | 


Columbian Exposition. | 


Accurate in Operation, 


Fully Guaranteed. 


THE BRISTOL CO. 


PRESSURE & AUGE. | Gasholder Tank Construction, Ete. 


profitable to consult W. C. Whyte. wh» for over 
| 30 years has made a specialty of 
| 


‘Tank Excavation & Mason Work. 


| Fifty tanks now in operation skow the sort of work done. 


'W. 0. WHYTE, 136 Liberty St, New York. 
| GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice 


J. P. WHITTIER, 


| 70 Rush St., Near Division Ave., Brooklyn, N. ¥. 

















FLEMMING’S 
Generator Gas Furnace 





Materials furnished and Benches erected by 


i, H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 











AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & CO. 
32 Pine Street, N. Y¥ 












The Miner Street Lamps, 
Jacob G. Miner, 


No. 823 Eagle Ave., New York, N. Y. 


Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 
—<_mee. Globe Lamps, 
_¥ FOR 
* Streets, Parks, Public 


Buildings, Railroad 
Stations, etc. 


LAMP. POSTS 


A Specialty. 


Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N.Y. CITY 


| Gas Companies and others intending to erect Lamp 
and Posts will do well to communicate with us. 

















Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN 


BOILERS, AND FOR BURNING BREEZE 


OR OTHER WASTE MATERIAL. 


PARSONS TAR BURNER 


FOR UTILIZING OOAL TAR AS FUEL, 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


Cheee devices are all first-class. Th 
onless satisfactory. Manufactured 


will be sent to an 
the WATERTO 


Jor wial. No sa 
[R COMPANY. 


“STEAM B 


H. E. PARSON. Supt., 621 Broadway, N. Y 
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DAVIS & FARNUM MFG. CO. 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 














Single, Double and Triple-Lift Tubular, Pipe and Sinuous Friction 


GASHOLDERS CONDENSERS — 


of any Capacity. of all Sizes. 
E 











tied 
—— 











| STEEL TANKS for GASHOLDERS. IRON ROOF FRAMES a and FLOORS. 





Purifying Boxes, Genter Seal or Valve Connéctions, mr Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Yoke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


GAS AND WATER PIPE, FLANGED PIPE, 
Sugar House Work, and Special Castings of all Description. 








Do You Contemplate Putting in any New Apparatus 
ot Remodeling your Gas Plant this Season ? 











If so, write us for an estimate before placing your orders. We are Manufacturers and Builders of the 


LATEST STYLE 


Coal, Water and Oil Gas Apparatus, 
SINGLE-LIFT and TELESCOPIC GASHOLDERS, 


With or without Iron or Steel Tanks. We also make 


Double Gate Walves, Street Special Gastings, and Gastings of all 
Descriptions for Gas Works. 





We can guarantee all orders to be executed promptly, and i in every Tespect satisfactory. 


KERR MURRAY MANUFACTURING CO., 


Eort Wayne, Ind. 
Plans and Specifications furnished on application. 
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BARTLETT, HAYWARD & CO. 


Baltimore. RAd. 





triple Double, & Singie-Lif PURIFIERS. 
GASHOLDERS, — CONDENSERS 
lier Pants, Scrubbers 
wc of em | BENCH CASTINGS 
Cirders. OL STORAGE TANKS. 
BRAMS. Boilers. 





The Wilkinson ¥ ‘Water rw Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


ay 6 NEW YORK MARINE PAINT CO. 
LUDLOW VALVE MFG, (0,, Stccessors to TRACY & HADDEN. 


























MANUFACTURERS OF one a 
VAI.V & | [% 
ALVES, a L% 
ouble and Single Gate, 3 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, _wmurReTURERS AZ OF _ 








Water, Steam, Oil and Ammonia. 


PAIN T ““" Holders 


And all Ironwork about Gas Works. 
POV CHEE Psi, N. Y. 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 
—as =. nn 


CHAPMAN VALVE MANUFACTURING CO., 


‘* MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 
Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Piatt St. 
St. Louis Office, L. MW. Rumsey Mfg. Co., 810 North Second St. 

















SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, N.Y. 
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R. D. WOOD & CO. 


a TE 400 Chestnut Street, PHILADELPHIA, pucd 


CAST IRON PIPE| GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks. 


THE M ITOHELL SCRU BBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


- GCUTLER’S 
PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. 1S FEASTING PREY! 


THE HOPPER AUTOMATIC GAS GOVERNOR. oe TAYLOR REVOLVING . oTTo om on PRODUCER, 
BENCH WORK. PLATE GIRDERS. } ne AM ae ae YORAULIC WORK 
IRON FLOORS AND ROOFS. 


ISBELL- PORTER CO. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 

















MANUFACTURERS OF 


All Ironwork and mocliinery bess bial in a Gas Plant. 


stima = a: — and meee 
of Exi nna ae 


245 Broadway, New York Gity. ere Bridge & Ogden Sts., Newark, N. J. 


The — Iron Works 


OWLAND, Preside WARREN E. HILL and CHAS. H. CORBETT, V Vice-Presidents. THOMAS F. .. Secretary & Treasurer. 


BROOKLYN, ‘X Ye 


TAKE EAST TENTH OR TWENTY-THIRD 8’ 








Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


SELF. SBALING RETORT ia ee AND LIDS, 


For Round, Oval, or “D” Retorts. 


Partial List of Cas Compa wars using our Self-Sealing Mouthpieces: 
Srttgeport, £ Con Northern, N. Y. City. Westfield, Mass. aed B Resta a. mford, C 
esto e.g ville, Ohi William ~% h, N.Y 


Pains 0. - xe unton, —— 
Central XN. ¥ City. Salem, 3 a Buffalo Mutual, N. Y. Palatia F Fi orcestér , Mass. @ 
d many others. 


THE MANAGEMENT OF SMALL als WORKS. 


By C.J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.. No. 32 Pine Street, New York. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





|AMES R. FLOYD & SONS, 


(SuccEssorRS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist Sts., bet. 10th & 11th Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings 
and General Ironwork 


FOR 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
MECHANICAL SCRUBBERS. 
PURIFIERS, 


MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAULIC HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 
DUCERS, S-BENDS, SECTIONAL 
SLEEVES, PLUGS, CAPS, 
STREET DRIPS, 

ETC., 

ALWAYS ON HAND. 


Seller’s Cement. 


WOOD'S GAS SCRUBBING AND 
ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N. J.; Boston, Mass.; 
Watertown, N. Y.; Cortland, N. Y.; Jamaica Piain, 
Mass.; Northern Liberties Gas Co., Phila. 


SOLE MANUFACTURERS OF THE 


OGDEN QUICK-MOVING VALVE. 


Plans, Specifications and Estimates furnished for Construction 
of New or Alteration of Old Works. 





H. RANSHAW, Prest. & Mangr. Ww. Stacey, Vice-Prest. T.H.Brrcn, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STAcHyY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works. 
Rolling Mill Machinery and Heavy Castings a Specialty. 


FOUNDRY: WROUGHT IRON WORKS: 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street, 


Cincinnati, Ohio. 

















12. DEILZ & FOWLER, |! 


Taurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS. 


Single and Telescopic. 
EXolders Built 18sec to i1i8seR2, Inclusive 


Galveston, Texas. (8d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 
Fort Plain, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New “ Vassar College,” N. ¥ 
Brunswick, Ga. Norwich, Co Mount Vernon, N. York aS (2d) So. Chester, Pa. 

Port Chester, N. Y Seattle, W. T Binghamton, N. Y Cumberland, Md. 

New Rochelle, N. Y San Diego, Cal. Concord, N. Kuoavitie’’ Tenn, Auburn, N ¥. 

Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 

Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B.C. Brooklyn, N. ¥ 

Lynn, Mass. (2d) New York,.N. Y. New London, Conn. (2d) Vancouver, B C. Washington, D. C. (24 
Little Rock, Ark. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. Wilkes-Barre, Pa. 
Irvington, N. Y. Montelair, N. J. Bay Shore, L. I So. Framingham, Mass. Bridgeport, Conn. (2d) 
South Boston, Mass. A Mass. Woonsocket, R. L. Sing Sing, N. Y. 

Rye, N. Y. (2) Santa Cal. Newport, R. I. (2d) Siracoe, Can. Exeter, N. H. 

Staten Island, N. Y. (2d) = Pa. (2d) Morristown, N. J. Pittsfleld, Mass. (2d) Wilkes-Barre. Pa., ons 
Woodstock, Ont. est Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) Lynn. Mass. (2d) [GasCo 











ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


Now in successful — at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - = Hartford, Conn. 








WM. HENRY WHITE, 


No. 


832 Pine Street, 


--- New York: City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


ae with Gas Gon contemplating extending or improving their Plants respectfully invited 
Plyus and Estimates Furnished 
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Wood's Gas Scrubbing and Enriching Apparatus. 








End Elevation. Side Elevation. 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 


and retained in the gas, thus increasing its illuminating power and making a great saving in the cost. of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N. Y. City, 


THE WALKER TAR ¢ ’ CARBONIC ACID EXTRACTOR. 


More than 8BOO in Use. 


REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 


Ask the Brooklyn Gas Company: the Bridgeport Gas Co., the 
Brookline Gas Co., the Nassau Gas Co., the Providence Gas Co., the 









































want of space, if IT won't. 


GEORGE SHEPARD PAGE'S SONS, 


uth by IS8ELL-PORTER co., 246 Broadway, N. f. Sole Agents. 69 Wall Street, New York. 


FIELDS ANALYSIS 


E"or the Wear 18902. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Accountant to the Gas Lt. and Coke Co., London. 
oe Price, $5. For Sale by . 


A. M. CALLENDER & CO., - No 82 Pine Street, N. Y. City. 














Trenton Gas Co., and a number of others which we can’t name for 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


(ast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


:as-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 
GENERAL FOUNDERS AND MACHINISTS 


. Columbus, Ohio. 


JOHN FOX, 


160 Broadway, N. Y. 


GESTIRON GASSWATER PIPE 














SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Etc., Etc. 


General Foundry and Machine Work. 








M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 








fice, Corbin. Building, 192 Broadway; X. Y: 





WARREN FOUNDRY AND MACHINE 6CO., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


Pa CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER.\, ALSO, ALL SIZES OF * 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 








GEORGE ORMROD, —— & Treas:, Emaus, Pa. 
JOHN IALDSON, Prest , Betz Bidg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc, 








THE ADDYSTON PIPE AND STEEL COMPANY, 


CINCINNATI, OHIO. 


CAST IRON. 


PIPE. 





Purifiers, Condensers, Scrubbers & Center Valves 
SPECIALS, FLANGE PIPE, AND LAMP POSTS. 








C. N. PAYNE, 
Prest. 


J.B. WALLACE, 
Supt. 


F. H. PAYNE, 
Sec. and Treas. 











Special 





METRIC METAL Co., 


MANUFACTURERS OF 


fry fas Meters 


FOR ALL KINDS OF SERVICE. . 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. 





igts.. MCELWAINE-RICHARDS CO., 62 & 64 W. Maryland St., Indianapolis, Ind 


os 


Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 
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Nos. 1518, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
No. 52 Dey Street, NEW YORE. No. 75 North Clinton Street, CHICAGO. 


MANUFACTURERS OF 


) METERS FOR MEASURING GAS 


IN ANY VoOrUMs. 


meer =6Provers, Gauges, Registers, Etc., Etc. } 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus, 
@istizmates Cheerfully Furnished. 


NATHANIEL TUFTS, 


153 Franklin St., Boston, Mass. 
Co. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DERRY GAS METERS. 
Station Meters of any Capacity. 


ise, est and Experimental Meters, Pressure Registers, Pressure Gauges. 
With the best facilities for, | METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


mafurnish reliable work Apparatus for the Chemical Testing of Gas and Gas Liquor. 


JOHN J. GRIFFIN & CO.. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING C0. 


_ Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
SEW YORK, 838 Broadway. SAN FRANCISCO, 22: Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Ete, Etc 
“Success” and “Perfect” Gas Stoves. 


Batabligahed 18408. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and ry fas Meters, 


STATION METERS, METER PROVERS, 
ASZPHARIMANTAL MBETHERS, SHOW OR GLAZED METERS, 
Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED~ FO! 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 


WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8S. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established |1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS, 
DRY CENTER VALVES. CRESSON GAS REGULATORS, AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactories: | GSAS STOVES. | -Genetees 


| 125 & 1278S. Clint s 
Ww SUGG@’S “STANDARD” ARGAND BURNERS, nat, See 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, [see North Second Street, St. Louis. 
Arch & 22d Sts., Phila. 


Wet Meters, with Lizar’s “‘Invariable Mcasuring”’? Drum. 222 Sutter Street, San Francisco. 








EEL ME & MciLHENN yr, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS, STATICN METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Batablishod i1iss4. 





a” 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 









MANUFACTURERS OF 


» Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











A CONVENIENT 


BINDER for the JOURNAL, The American Gas Engineer 


STRONG. | 


ve nd Superintendents Handbook. 


meer | 


SIMPLE | 


cima. By WM. MOONFEY. 


HANDSOME. | 





Prive, $1. 





85O Passes, Full Gilt Morocco. Frice. $8.00. 
A.M. Callender 


& Co., aT = 
32 Pine st., 


svc A. M. CALLENDER & CO., 32 Pine St., N. Y. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week. 











- For efficiency and low gas consumption. 


For smooth and quiet running. 
U N EQ U : E D For simplicity of construction and grace in design. 
For general reliability. 


: For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OTTO”.--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an air space. The First in the adoption of poppet valves. ‘The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 


Our i | SIMPLICITY, a5 far as is 
e iy possible, with good de- 
Columbian , he sign and perfect Work- 


Style : Ls] Sea ing. Built on scientific 


principles, with a. view 


With removable seats and 
casings for all valves. A 

With Patent Alloy Tube, " = SE 
good for one year. . Hl 


IS FITTED | Va ‘y | . | ’ to HIGHEST EFFICIENCY 





With timing device for igni , a 
tion, preventing starting — Sizes, 
backward; or with elec- = & oi = 
tric igniter. . = ————S— 1=3d to 120 H.P. 





The First and Only Engine To-day to Please Every Purchaser. 








DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new ” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 


The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “ OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila., Pa. 
_ NEWYORK, 18 Vesey St.. BOSTON, 19 Pearl St. . | CHICAGO, 245 Lake St. 
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UBLISHING —s No 2? PINE =Saee! 
VY 


DEVOTED TO THE INTERESTS OF ILLUMINATION, VENTILATION, WATER SUPPLY AND DISTRIBUTION, & GENERAL SCIENCE. 








VOLUME LX.—No. 25. ' 
Whole No, 99:4. 


NEW YORK, MONDAY, JUNE 18, 1894. 


{$3 PER ANNUM, 
IN ADVANCE, 








A. M. CALLENDER & ©O., Proprietors. ©. E. SANDERSON, Manager. 
Jos. BR. THOMAS, C.E., Editor. T. J. CUNNINGHAM, Asst. Editor. 


ENTERED AT THE POST OFFICE AT NEW YORK, N. ¥., 
AS SECOND CLASS MATTER. 








Published on each Monday of the year, at No. 32 Pine Street, N. Y. 


The Public Lighting Tables of the American Meter Company will be 
found wn the page advertisement of that eee. 
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{[OrF1o1aL NOTICE.] 


Committee on Nomination of Officers, American Gas Light 
Association. 


ry Ee 
OFFICE OF THE SECRETARY, PROVIDENCE, R. I., May 25, 1894. 

I hereby give official notice that, at a meeting of the Council of this 
Association, held at Cleveland, O., May 15, 1894, there were appointed 
(as per the appended list) members of the Committee to Nominate Offi- 
cers for the Association for the year beginning October 19, 1894, said 





Committee to report to the Association on October 17, 1894, at Washing- 
ton, D. C.: 

F. H. Shelton (Chairman), Philadelphia, Pa.; M. S. Greenough, 
Cleveland, O.; D. H. Geggie, Quebec, Canada; F. S. Richardson, North 
Adams, Mass.; G. T. Thompson, St. Louis, Mo. 

Respectfully, A. B. Suater, JR., Secretary. 








(OFFICIAL NOTICE. }j 
Committee of Arrangements, American Gas Light Association. 
——— 
OFFICE OF THE SECRETARY, PROVIDENCE, R. I., May 25, 1894. 


I hereby give official notice that at a meeting of the Council of this 
Association, held at Cleveland, O., May 15, 1894, there were appointed 
(as per the appended list) members of the Committee on Arrangments 
for the 22d annual meeting of this Association, to be held at Washington, 
D. C., beginning on October 17, 1894 : 

C. B. Bailey (Chairman), Washington, D. C.; J. 8. McIlhenny, Wash- 
ington, D. C.; Wm. Henry White, New York City ; John MclIlhenny, 
Philadelphia, Pa.; T. J. Hayward, Baltsmore, Md.; C. H. Dickey, Bal- 
timore, Md.; Frederic Egner, Norfolk, Va.; A. B. Slater, Jr., Provi- 
dence, R. I. Respectfully, A. B. SLaTER, JR., Secretary. 








BRIEFLY TOLD. 
nani 

THE First ANNUAL MEETING OF THE PaciFic Coast Gas Assoct- 
ATION.—Elsewhere in this issue will be found a complete report of the 
First Annual Meeting of the Pacific Coast Gas Association, for a copy 
of which we are indebted to Mr. John A. Britton, the Association’s Sec- 
retary and Treasurer. The most superficial examination of the report 
cannot fail to convince the examiner that the meeting was in all respects 
a success, the technical portion of the proceedings indeed being quite up 
to the mark of the Associations that have been longer in the field. The 
convention was favored with good weather, and the social side of the 
gathering was marked by many attentions bestowed in true Pacific Coast 
fashion by the Capital Gas Company, of Sacramento, whose courtesy 
was all the more worthy of remembering and enjoying when one recol- 
lected that less than a month before the Company was visited by a dis- 
astrous conflagration which demolished its electric lighting plant, entail- 
ing a loss that amounted to many thousands of dollars. It is like gilding 
gold to say that President Crockett was fully up to the duties of his 
position ; but we must add that many of the ‘‘ Coasters,” who met him 
at Sacramento for the first time, were unprepared, in some measure at 
least, for the clever inaugural address to which they listened. Crockett, 
however, is nothing if not versatile, and it is little to be wondered at that 
the Association was unwilling to accept his refusal to serve another term 
in the presidential chair, without making a strong appeal to him to re- 
consider that determfhation. The declination, however was final, and 
his reasons were really unanswerable. His successor, Mr. Quilty, of 
San Jose, is the sort of man to go on with the good work, and aided by 
Mr. Britton, of Oakland, whose clerical connection with the Oakland 
Company has ‘‘ made him a man of methods,” there is little fear that 
the young Association will not go on to fame, with never a backward step. 
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For efficiency and low gas consumption. 
For smooth and quiet running. 
For simplicity of construction and grace in design. 
For general reliability. 
: For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit well measured and distinct charges of gas into 
an airspace. The First in the adoption of poppet valves. The First to.develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 


Our ‘i | SIMPLICITY, 25 far as is 
° Hit possible, with good de- 
Columbian z’\ y a sign and perfect Work- 


Style ~ ' ; L\S|] Sao VV ing. Built on scientific 


principles, with a. view 


1s FITTED : Ve | * fy ys‘ HIGHEST EFFICIENCY 


With removable seats and 
casings for all valves. a | 
With Patent Alloy Tube, —™ , =A 2 YE 
good for one year. ‘ Ml 





With timing device for igni , , 
tion, preventing starting —— Sizes, 
backward; or with elec- —— a = 
tric igniter. a SS 1=3d to 120 H.P. 


The First and Only Engine To-day to Please Every Purchaser. 








DEMONSTRATION 





It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new ” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what th: 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet an‘ 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” 33d & Walnut Streets, Phila, Pa. 
NEW YORK, 18 Vesey St.. BOSTON, 19. Pearl St. ; CHICAGO, 245 Lake St. 





